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KIDNEY’ 


By S. C. PLUMMER, M. D., Cnicaco 


EFINITION: By dystopic kidney, 
renal dystopia, or congenitally mis- 

. placed kidney is meant a condition in 

which the kidney is abnormally sit- 
uated in the body, never having occupied its 
normal position. This is in contradistinction 
to movable, or floating, kidney, where a kid- 
ney has become displaced from its normal 
position. 

The two conditions differ in the anatomy 
of the kidneys concerned, especially as to 
vascularization, in clinical manifestations, in 
physical findings and in the indications for 
treatment. 

According to Guizetti and Pariset (quoted 
by Anitschkow) (1), congenital dystopic kid- 
ney is found about once in every one thousand 
autopsies. 

{n this paper I shall not consider horseshoe 
kidney. 

Embryonal wandering. Pohlman (19) ex- 
plains the embryonal wandering of the kidney 
from the small pelvis to its normal permanent 
position. This process of ascent and rotation 
may cease at any point short of normal, or 
may be influenced by factors forcing the 
kidney from its normal course. In such a 
case the kidney never reaches its normal 
habitat, but becomes permanently fixed in an 
abnormal location. Alterations in size and 
shape frequently follow from imperfect devel- 
opment or from adaptation of the kidney to 
its anatomical environment. 

Hill (10) says that ‘‘there is no vasculari- 


1 Read before the Chicago Surgical Society, May 3, ro12. 
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zation of the kidney until it has reached its 
permanent position.” If, then, this perma- 
nent position is the normal position, the renal 
vessels have the usual normal origin and 
follow the usual course, but if the permanent 
position is abnormal, the renal vessels origin- 
ate from some near-by arterial trunk and tend 
to take a direct course to the kidney. 

Strater (20) says that the kidnev during 
its embryonal wandering passes the region of 
several arteries and is, during this time, sup- 
plied by several vessels. If the wandering 
stops before the normal location is reached, 
these properly temporary vessels become 
permanent ones. 

Hill’s observations seem to prove the truth 
of his statement, but, accepting either view 
as to the temporary vascularization, there is 
no disputing the fact that the permanent 
vascular supply is from the vascular territory, 
where the kidney takes its definitive location. 
The vascular supply is abnormal, because the 
location of the kidney is abnormal, the supply 
adapting itself to the location of the kidney. 
The abnormal vascularization, being thus a 
secondary matter, is not a cause of renal 
dystopia. 

Anatomy. In size, the dystopic kidney is 
generally approximately normal, although 
sometimes it is found to be considerably less 
than normal size, as in one of the specimens 
which I describe. 

The shape is often normal, but more fre- 
quently there is some variation from the 


(See discussion, p. 109.) 
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normal, one of the most common variations 
being due to its resting on the promontory of 
the sacrum, the sacro-iliac joint, or linea 
innominata, in consequence of which a furrow 
or depression is found on its posterior surface. 
Furrows lodging the vessels are also found, 
as strikingly shown in the specimen from my 
patient. Persistence of the foetal lobulations 
have been noted in several cases. 

The origin of the vessels supplying a 
dystopic kidney is always from a point lower 
than the normal. Frequently the artery 
arises from the lower portion of the aorta; 
the bifurcation, or point just above it, being 
noted as the site of origin in a considerable 
number of cases. In other cases the artery 
has arisen from the common iliac, internal 
iliac (hypogastric), the median sacral or the 
inferior mesenteric artery. I have seen no 
case noted where the artery took its origin 
from the external iliac. Anitschkow describes 
two cases where a left dystopic kidney received 
an artery from the right common iliac. 

The vascular supply is in most cases a 
liberal one, and two or more arteries and 
veins are not infrequently found leading to a 
dystopic kidney, Meyer (15) declaring this 
to be the usual condition. Anitschkow (1) 
says a solitary artery is the exception. He 
describes one kidney with five arteries. 

As a rule, the origin of the vessels is suffi- 
cient to distinguish a congenitally misplaced 
from a movable kidney. In Bissell’s (3) case 
there was some difficulty in determining this 
point, because, although renal vessels of 
normal origin, elongated and reduced in 
calibre, led to the right kidney which was 
located in the pelvis, there were two super- 
numerary arteries arising from the internal 
iliac (hypogastric) or its branches and entering 
the lower pole of the kidney. 

A full discussion of the vascular supply of 
misplaced kidneys will be found in the 
articles of Meyer (15) and Anitschkow (1). 

Anitschkow (1) attempts to classify the 
arterial supply of dystopic kidneys into four 
groups: First, those with a solitary artery 
arising from the aorta. Second, those with 
additional branches arising from the side of 
the aorta. Third, those with additional 
branches arising from branches of the aorta. 


Fourth, those with no direct branch from the 
aorta, the entire supply coming from branches 
of the aorta. He describes a number of speci- 
mens in which one of the renal arteries, or 2 
branch of one, enters the kidney substance 
directly, not going to the hilum. He also calls 
attention to the frequency with which the 
arteries run in grooves upon the surface of the 
kidney before entering its substance, thus more 
or less completely “‘engirdling” the kidney. 
This is seen in my specimens, Nos. 1 and 4. 

Meyer and Anitschkow both call attention 
to the anomalies of the renal veins. In a 
general way, the veins empty at points corre- 
sponding to the origin of the arteries. In 
some cases a persistent portion of the embry- 
onal cardinal vein assists in the formation of a 
renal vein. 

The ureter is generally shorter than nor- 
mal, especially so where the kidney occupies 
a position wholly or partly within the pelvis. 
The ureters open into the bladder at the 
normal site, as a rule, even in crossed dys- 
topia, as seen in my case. 

The location of the misplaced kidney varies 
within wide limits. Frequently it is found 
entirely within the small pelvis, sometimes 
behind the uterus, at other times at one side 
of the uterus. Many more are partly within 
the small pelvis, resting upon the promontory 
of the sacrum, the sacro-iliac joint, or the 
linea innominata. Others are found higher 
up, in the iliac fossa, at the side of the ver- 
tebral column or upon the front of the ver- 
tebral column. Of all localities, the rarest is 
that of the mural kidney, the location being 
in a pocket of the parietal peritoneum, a case 
of which is reported by Dorland. The mis- 
placed kidney is usually found upon the side 
where it normally belongs, but cases of crossed 
dystopia are not extremely rare. In the latter 
case there is, in the majority of instances, 
end-to-end fusion of the kidneys, forming 
the so-called sigmoid kidney, although in a 
lesser number of cases the two organs, quite 
distinct, lie upon one side of the vertebral 
column, a condition which Dorland (7) in his 
classification designates ‘‘right- or left-sided 
double kidney (non-fused).”’ 

As my personal case was of the class last 
named, it is interesting to note here that 
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Cathelin (quoted by Strater) found in nine- 
teen cases only five where fusion was absent; 
Mennacher (quoted by Dorland) found nine 
cases, and Dorland four cases. 

In contradistinction to floating kidney, the 
congenitally misplaced kidney is more com- 
monly the left. Thus Cadoré (quoted by 
Striter) in forty-five cases found the right 
kidney misplaced thirteen times, the left 
twenty-nine times, both kidneys three times. 
Nearly all these were discovered at autopsy. 
Of Strater’s sixty-seven clinical cases, fifty- 
seven record which kidney was displaced, as 
follows: Right, 19; left, 34; both, 2; super- 
numerary, 2. 

The misplaced kidney is, with the rarest 
exceptions, retroperitoneal. Cases have been 
found where the kidney is partially between 
the layers of the mesosigmoid, or partially 
within the broad ligament, Striter’s personal 
case was entirely intraligamentary. 

The adrenals do not accompany the kidney 
in its dystopic location. Striter says that 
they are always found in their normal loca- 
tions and the recorded cases do not bear out 
Morris’ (16) observation that the adrenals 
were displaced in nine out of twenty cases. 

Defects in the genital organs of both sexes, 
of the bladder and of the rectum have been 
noted in cases of misplaced kidney. If the 
defect of the genitalia or bladder is unilateral, 
it is found on the same side as the misplaced 
kidney. 

Among others, the following defects have 
been reported: Unicorn uterus; bicorn uter- 
us; double uterus; uterus and one tube ab- 
sent; uterus, upper part of vagina and inner 
portions of tubes absent; uterus and vagina 
absent; testicle atrophic and located in 
inguinal canal; one-half of bladder partially 
undeveloped; one-half of bladder absent; 
atresia ani. 

Cullen (6) reports a case of right pelvic 
kidney, the left kidney being absent, in which 
the uterus and vagina were absent and in 
which both ovaries, with portions of the tubes 
and round ligaments, were located in the in- 
guinal canals. 

Dorland (7) collected from the literature, 
during the twelve years, 1898 to 1910, one 
hundred and twenty-one cases of renal anom- 


alies, to which he added reports of two per- 
sonal cases, making one hundred and twenty- 
three in all. Of these, twenty-one were mis- 
placed kidneys without fusion of the two 
organs. 

Pathology. In the majority of cases the 
misplaced kidney is normal in structure, but 
its abnormal location does not exempt it from 
the pathological conditions found in kidneys 
normally located; in fact, its location at 
times would seem to favor hydronephrosis 
(which, if infection occurs, becomes pyone- 
phrosis), on account of interference with the 
flow of urine through the ureter. 

In his sixty-seven clinical cases, Strater 
found twelve cases of hydronephrosis and six 
of pyonephrosis. Other pathological con- 
ditions found are calculus, sarcoma, tuber- 
culosis and cystic degeneration. 

In Brooks’ (4) case there was a twin preg- 
nancy at three months, the kidney was com- 
pressed and rotated so as to compromise its 
vascular supply. Death resulted from ure- 
mia. ‘The other kidney, normally situated, 
showed acute hemorrhagic nephritis. 

Clinical manifestations. ‘The symptoms 
caused by a misplaced kidney otherwise nor- 
mal are most frequently similar to the symp- 
toms caused by diseases of the uterine adnexe. 
While in autopsy findings misplaced kidneys 
are about equally frequent in the two sexes, the 
clinical cases are much more frequent in wo- 
men. Striter, in his sixty-seven clinical cases, 
found normal kidneys forty-two times in wo- 
men and four times in men. This is accounted 
for partly by the fact that a kidney located 
in the small pelvis is more prone to cause 
symptoms in a woman than in a man, and 
partly by the greater frequency of pelvic 
examinations and pelvic operations in wo- 
men, these leading to the discovery of the 
abnormally placed kidney. 

Common symptoms are pain in the lower 
abdomen, in the back, loins, buttocks, some- 
times radiating into the lower limbs; a feeling 
of weight in the lower abdomen, all of which 
are subject to aggravation at the menstrual 
periods. Pain on coitus has also been noted. 

The question has arisen as to how far the 
disturbances of menstruation are due to the 
misplaced kidney, and how far to coexisting 








tinea 


Fig. 1. Anterior view of specimen No. 1. From the 
museum of Rush Medical College. 


pathological conditions of the adnexe. Stra- 
ter holds that the kidney may, of itself, cause 
such disturbances and cites his own case in 
proof. 

In some cases the symptoms are due to 
pressure on the rectum, constipation being 
the chief complaint. In Chavannez’s case, 
cited by Strater, a left hydronephrotic kidney, 
lying between the leaves of the mesocolon, 
led to a diagnosis before operation of carcino- 
ma of the sigmoid. 

At other times bladder symptoms predom- 
inate, enuresis and tenesmus being the more 
frequent manifestations. Symptoms due to 
pressure on the vena cava have never been 
pronounced. 

Psychic disturbances have been noted in 
two cases. 

The uterus and other pelvic organs may be 
displaced by a pelvic kidney. 

The question as to whether a misplaced 
kidney can be the cause of abortion is not 
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settled. There are a considerable number of 
cases reported where parturition was inter- 
fered with, sometimes only to the extent of 
lengthening the duration of labor, but at 
other times causing abnormal presentations 
and in one case rupture of the uterus. 

In pathological conditions of the misplaced 
kidney there are found, in addition to the 
symptoms already noted, the symptoms 
ordinarily accompanying the pathological 
condition with which we may have to deal. 
In hydronephrosis, the most common patho- 
logical condition, the symptoms have been 
intermittent in several cases, just as in hy- 
dronephrosis in a normally placed kidney. 
Other conditions, as stated above, are pyone- 
phrosis, calculus, sarcoma, tuberculosis and 
cystic degeneration, each exhibiting the symp- 
toms ordinarily expected in those conditions. 

Diagnosis. In favorable cases palpation is 
of great assistance in making the diagnosis. 
If the kidney is otherwise normal, one can 
make out the size, shape and consistency, and 
in some cases even the hilum with its pulsating 
artery can be identified. 

Failure to find a kidney in the normal loca- 
tion is confirmatory of the nature of the 
tumor under investigation, but, owing to the 
fact that normal kidneys normally located 
frequently cannot be palpated, this negative 
evidence is not of great value. On the other 
hand, finding both kidneys in the normal 
location does not exclude the possibility of a 
dystopic supernumerary kidney, as shown in 
one of McArthur’s cases. 

The misplaced kidney is generally so fixed 
in its retroperitoneal location that it is scarce- 
ly at all movable. Certain cases have, how- 
ever, acquired a considerable mobility, and 
in some cases the kidneys are not entirely 
retroperitoneal, but partially intraligamen- 
tary, thus having more mobility. An entirely 
intraligamentary kidney, of which Strater’s 
case is the only example, would be still more 
movable. 

This fixation, absolute or relative, is one of 
the distinguishing points between misplaced 
and movable kidneys, the latter having great 
mobility, as a rule, although in some cases 
fixation in an abnormal position is acquired by 
a movable kidney. 
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Catheterization of the ureters sometimes 
shows a considerable difference in the lengths 
of the two ureters, differences of from ten to 
fifteen cm. having been noted. 

Inserting into the ureters bougies which 
cast a shadow with the X-ray and then taking 
a skiagram will give valuable information. 
The X-ray is also of value by showing the 
shadow of the kidney and thus indicating its 
location. 

Munro (17) says that the cystoscopic 
examination has several times revealed a 
pulsation in the trigone due to an underlying 
renal artery. 

Misplaced kidney is more common on the 
left side, whereas movable kidney is more 
common on the right side. 

Finding some of the anomalies of the genital 
apparatus noted above will furnish confirma- 
tory evidence. 

If the kidney is exposed by operation, the 
most decisive finding is the abnormal origin 
of the vascular supply. 

In pathological conditions of the misplaced 
kidney we find the symptoms and signs com- 
mon to these same conditions, when found in 
the normally placed kidney. If the ureter is 
patulous, the urinary findings will aid in the 
diagnosis. 

Differential diagnosis. Misplaced kidney is 
most often mistaken for a tumor of the ad- 
nexe, especially an ovarian cyst. If a pelvic 
kidney is pyonephrotic, it may be mistaken 
for a pus tube. If the symptoms are chiefly 
referable to bowel disturbance, carcinoma of 
the bowel may be suspected. If there is an 
accompanying defect of the vagina, hema- 
tometra may be diagnosed. Cases have been 
diagnosed appendicitis, pericystitis, retro- 
peritoneal cyst or tuberculosis of mesenteric 
glands. In two reported cases the symptoms 
were preceded by trauma, in one of which 
ileus was diagnosed, in the other hemorrhage 
with peritonitis. 

Treatment. Strater, in 1906, collected 
sixty-seven clinical cases of dystopic kidney, 
to which I have been able to add seven- 
teen cases, making eighty-four clinical cases 
in all. 

In sixty-three of these cases operations 
referable to the kidney were performed. 


* 
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Fig. 2. Anterior view of specimen}No.” 2. From the 


museum of Rush Medical College. 


Fifteen of these operations were exploratory 
as far as the kidney was concerned, nothing 
being done to the kidney beyond exposing it 
sufficiently to make sure of the condition. 
Forty-eight of the operations included some 
procedure involving the kidney. These pro- 
cedures were nephrectomy, 34 times; ne- 
phrotomy or pyelotomy, 3; shifting the posi- 
tion of the kidney and re-implanting it, 3; 
removal of calculus, 3; excision of part of 
the kidney, 2; fixation to abdominal wall, 1; 
attempted nephrectomy, 1; and puncture 
after trauma, 1. 

The results were as follows: Nephrectomy: 
recovery, 23; deaths, 7; not stated, 4. Ne- 
phrotomy (or pyelotomy): recovery, 1; death, 
2. Re-implantation: recovery, 3. Removal 
of calculus: recovery, 3. Excision of part of 
kidney: death, 2. Fixation to abdominal 
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Fig. 3. Posterior view of specimen No. 3. From the 


museum of Rush Medical College. 


wall: not stated, 1. Attempted nephrec- 
tomy: death, 1. Puncture after trauma: 
death, 1. 


In three of the nephrectomies the removed 
kidney was proved at autopsy to have been 
solitary. In both cases of excision of a part of 
the kidney the autopsy showed that there 
was no other kidney. 

In order to make these statistics of value, 
the cases in which the kidney structure was 
normal should be separated from those in 
which a pathological condition was present. 

We will exclude from the thirty nephrecto- 
mies in which the result is stated the three 
where the kidney was proved to be solitary, 
making death inevitable. Of the remaining 
twenty-seven cases, thirteen showed normal 
kidneys and fourteen pathological, of which 
latter nine were hydronephrotic and five 
pyonephrotic. 

Of the thirteen cases where nephrectomy 
was performed, the kidney being normal, ten 


recovered and three died. In one of the 
recovered cases the removed kidney was 
supernumerary. Excluding this one case of 
supernumerary kidney, there remain twelve 
cases of nephrectomy, of which three died, 
making a mortality of twenty-five per cent. 
In two of the fatal cases it is not stated wheth- 
er the second kidney was proven to be present 
or not. In my own case, which ended fatally, 
the second kidney was present and was con- 
siderably above the average size. The 
autopsy showed it to be normal in structure. 

Of the fourteen cases where nephrectomy 
was performed, the kidney being in a patho- 
logical condition, thirteen recovered and one 
died. The one fatal case was that of a child 
of fourteen months with pyonephrosis. 

Of the three cases where nephrotomy was 
j «rformed, two were pyonephrotic, both of 
which died; one was a patient with inter- 
mittent hydronephrosis, who was living more 
than eighteen months after the operation, 
but still required a drainage tube. 

The three cases where re-implantation was 
performed all showed normal kidneys and all 
recovered. 

In the three cases where a calculus was 
removed, there was normal kidney tissue, but 
in one case the kidney was about one-half 
normal size, and in one case the kidney was 
supernumerary. All three recovered. 

Of the two cases where excision of part of 
the kidney was performed, both were solitary 
kidneys, one of which was of normal structure, 
and the other had a tubercular lower pole, 
which latter was removed. Both died. 

The case where fixation to the abdominal 
wall was performed is but briefly reported, 
and it is not stated whether the kidney was 
normal, but we may assume that it was. The 
result of the operation is not stated. 

The case of attempted nephrectomy was 
in a patient where drainage had previously 
been performed for hydronephrosis. Adhe- 
sions rendered the nephrectomy impossible. 
Death. 

The case where puncture was performed 
after trauma showed a most unusual anatom- 
ical arrangement. The kidney had four lobes, 
each with its own pelvis and ureter. These 
four ureters emptied into a sac containing one 
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litre of bloody urine. One ureter led from this 
sac to the bladder. The sac had been rup- 
tured by the trauma. Death. 

In deciding upon the proper treatment of 
dystopic kidney, it is well to consider sepa- 
rately the cases where the kidney structure 
is normal, and those where a pathological 
condition is present. 

In all cases, of course, the imperative rule 
holds good, just as in the case of normally 
located kidneys, to determine the presence 
and functional capacity of the second kidney. 

In pathological cases, the treatment must 
be the same as in similar cases in normally 
placed kidneys, the method of approach in 
operative cases being modified so as to adapt 
it to the abnormal location of the kidney. 

In cases where the kidney is of normal 
structure, as a rule, no treatment is needed. 
If pronounced suffering or disability is caused, 
operative treatment is indicated. Morris (16) 
states that nephrectomy is the proper proce- 
dure in such cases. The fact that in my case of 
nephrectomy death resulted from anuria, in 
spite of the presence of a second normal 
kidney of more than average size, makes me 
feel that this operation is too dangerous to 
be recommended except as a last resort. 

Strater says that sometimes accompanying 
pathological conditions of the adnexe give 
rise to the symptoms attributed to the dysto- 
pic kidney, in which case the diseased adnexe 
should receive appropriate treatment and 
nothing done to the kidney until it is proved 
that other treatment is unavailing. If it is 
determined that the dystopia is the real cause 
of the symptoms, he recommends operative 
dislocation and fixation in another place. In 
his personal case, which was unique in pre- 
senting the only completely intraligamentary 
dystopic kidney on record, he was able to 
push a pelvic kidney up into the iliac fossa 
and retain it there by suturing, with entire 
relief of symptoms. He says that, if the symp- 
toms are due to pressure on the bowel, a slight 
dislocation of the kidney is sufficient to give 
relief. 

Munro (17) says that in a number of cases 
where the kidney has been transplanted, 
nephrectomy was required later, on account 
of the persistence of the symptoms. He adds 
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Fig. 4. Anterior view of specimen No. 4. From the 
museum of Rush Medical College. Bladder arrangement 
normal. (See posterior view, Fig. 5.). 


that a pelvic kidney probably cannot be trans- 
planted, and hence advises removal of such a 
kidney, even though healthy, if it produces 
symptoms, because of mechanical interference 
with intestinal functions. 

I would sum up the treatment of cases of 
dystopic normal kidney as follows: 

No operative interference unless the symp- 
toms are of considerable severity. 

If adnexez are diseased in such a manner as 
to make their removal proper, as, for instance, 
in cases of pus tube or ovarian cyst, remove 
the offending adnexe, leaving the kidney in 
situ. In many cases all symptoms will 
disappear; if not, the kidney may be dealt 
with later. 

If operation on the kidney itself is required, 
the operation of choice is dislocation of the 
kidney and re-implantation ina location where 
it will not be a mechanical hindrance. 

If the above procedures do not suffice or 
cannot be successfully carried out, nephrec- 
tomy, as a last resort, should be performed. 

In all operative procedures on the normal 
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Posterior view of specimen No. 4. From the 


Fig. 5. 
museum of Rush Medical College. 


kidney, where nephrectomy is not from the 
first inevitable, great care must be exercised 
not to damage the kidney structure or vessels 
in such a way as to make the removal of the 
organ unavoidable. 

As to the method of operative approach in 
case of a normal dystopic kidney, it seems to 
me that ventral laparotomy is alone to be 
considered. 

In pathological dystopic kidney other 
routes have been used. Of these the sacral 
route appears to be difficult and unsatisfac- 
tory. Bevan (2) in one of his cases used a 
muscle-splitting incision, such as is employed 
for removal of the appendix; the peritoneum 


was pushed back and the kidney reached 
retroperitoneally. Cragin (5) reports an 
unique case of vaginal nephrectomy following 
tapping of a hydronephrotic kidney. In the 
majority of these cases, also, a ventral lapa- 
rotomy will be the procedure of choice. 

In pregnancy and parturition a dystopic 
kidney may present new problems, if located 
in the small pelvis. The amount of inter- 
ference with labor will depend upon the degree 
of narrowing of the diameters of the pelvis. 
The recorded cases show that delivery, al- 
though often prolonged and difficult, can take 
place in the majority of cases without opera- 
tive interference. 

The dystopic kidney, as a rule, has but 
slight mobility and consequently cannot be 
pushed up out of the way during parturition, 
as can many pelvic tumors. 

Straiter sums up the management of dys- 
topic kidney in pregnancy and parturition as 
follows: 

If discovered at the beginning of pregnancy: 
laparotomy, dislocation, fixation. 

If discovered later, consider the advisability 
of the induction of premature labor. 

Do not think of removing a normal kidney 
shortly before or during labor. 

If discovered after labor has begun, a patho- 
logical kidney may be punctured to allow 
delivery; nephrectomy to be done after the 
puerperium. ; 

If, during parturition, delivery cannot take 
place without injury to mother and child, 
either, in case of a dead child, perform 
craniotomy, or, in case of a living child, 
Cesarean section, or an operation to widen the 
pelvis. 

Cragin (5), in the ninth month of the third 
pregnancy, made a vaginal incision through 
which he removed a hydronephrotic kidney 
from his patient, first reducing the size of the 
kidney by puncture. Fifteen hours later the 
patient was delivered of a living child. She 
made a good recovery. I believe that in a 
similar case Cesarean section would be a 
safer procedure. 

Willson (22) says: ‘Version, as shown by 
the statistics of the collected cases, would 
seem to be too dangerous both to child and 
mother to receive serious consideration.” 
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CASE REPORTS 


My personal case was reported informally 
to the Chicago Surgical Society at its meeting 
held February 11, 1910, and published in the 
Transactions of the Society in SURGERY, 


GYNECOLOGY AND OBSTETRICS, Vol. X, No. 4, 
p. 431, April, 1910. 

CasE1. J. B., aged 38, male. The patient com- 
plained of a swelling located in the region ordinarily 
occupied by the appendix vermiformis. After hav- 
ing been under treatment on the medical side of the 
hospital and discharged, he returned and insisted 
upon an operation to remove the tumor which he 
said caused him pain and total disability to perform 
manual labor. 

The tumor was easily palpable and its resemblance 
in shape and consistency to a kidney was remarked. 
It was practically immovable. The nature of this 
mass was not determined, but it was thought that 
it was most probably a displaced right kidney. 

On October 13, 1909, an incision was made 
through the rectus muscle near its outer border and 
over the tumor, which was found to lie retroperi- 
toneally and to the inner side of the ascending colon. 
The peritoneum over the tumor was incised and it 
was then seen that without doubt we had to deal 
with a kidney, whose lower portion lay on the brim 
of the pelvis. 

An examination was now made as to the presence 
of other kidneys. Just above the misplaced kidney 
could be palpated, in the normal position on the 
right side, a kidney of normal shape, but larger than 
the average size. This proved later to be a normal 
kidney of large size. On the left side I thought I 
palpated a third kidney in normal position, but small- 
er than the average size. This proved later to have 
been an érroneous observation, as there was no third 
kidney. 

Thinking, then, that I had to do with a super- 
numerary kidney, which caused pain and disability, 
and that the patient was amply provided with renal 
tissue without the kidney in question, I proceeded to 
remove it. The hilum was turned outward, that is, 
toward the right side, and the vein and artery could 
be seen crossing the anterior surface of the kidney 
in a deep groove. The ureter passed directly down- 
ward from the hilum to the bladder. The vessels 
were ligated and the kidney removed. The pos- 
terior peritoneum was closed, and the incision in the 
abdominal wall closed without drainage. 

Twelve hours after the operation, as the patient 
had passed no urine, a catheter was passed, but no 
urine found. Twenty-nine hours after the operation 
one dram of urine was withdrawn by catheter. No 
more urine was passed until six full days after the 
operation, when three ounces were voided. The 
following day he voided urine three times, amount- 
ing to five ounces in all. On each of the two follow- 
ing days he passed a small amount of urine, which 
was not measured. He died ten days after the 


operation, having passed not more than ten or 
twelve ounces of urine during that period. 

During this time and up to within twenty-four 
hours of his death his general condition was remark- 
ably good for a man who was passing practically no 
urine. Although at times emesis was frequent, he 
had periods when he retained considerable amounts 
of fluid by mouth. He also retained large quantities 
of normal salt solution per rectum. Sweet spirits 
of nitre, caffeine, and potassium citrate were ad- 
ministered. The bowels moved well. 

Three days after the operation a slight bloody dis- 
charge was noticed on the dressings, one stitch was 
removed and a small gauze drain inserted into the 
subcutaneous space. The discharge was tested for 
urea, but none found. 

Five days after the operation a small portion of 
omentum protruded through the wound. The dress- 
ings had a urinous odor, and were found to contain 
considerable urea. 

Seven days after the operation a considerable 
amount of urea was again found in the discharge, as 
well as a large quantity of albumin. 

Nine days after the operation a loop of intestine 
protruded; upon replacing this eight or ten ounces 
of fluid escaped, which was clear and sticky and had 
the odor of urine. The intestinal loop was retained 
by a gauze pad, covered with a strip of adhesive 
plaster. 

The patient died ten days after the operation. 

CasE 2. Dr. J. B. Murphy, personal communica- 
tion. Patient was operated originally at forty-two 
years of age, in October, 1899. He had a history and 
symptoms of stone in the right kidney. The usual 
incision in the loin was made and the kidney could 
not be reached. It was found dislocated downward 
and firmly fixed near the pelvic margin. An anterior 
incision was then made through the right rectus 
muscle, the kidney exposed, the anterior peritoneum 
sutured to the margin of the pelvis, the pelvis opened 
and two stones extracted. The ureter was patent. 
The kidney was aplastic and only about one-half 
the normal size. Its vessels were not over half an 
inch in length and were attached to the aorta and 
vena cava just at the iliac bifurcation. A drain was 
maintained through the anterior abdominal incision 
for ten days, at which time it was removed, the 
urine ceased to discharge and the patient recovered. 

He returned to the hospital on September 6, 1903, 
with symptoms of recurrence of stone in the kidney, 
and was then operated by me a second time. We 
then opened the abdominal wall by a longitudinal 
incision, seven inches long, one inch to the right 
of the median line. The posterior peritoneum was 
divided and the kidney lifted up. The great mesen- 
tery was displaced to the left, the kidney was sit 
uated just above the promontory of the sacrum, 
close to the midline, with vessels not over one-half 
to three-fourths of an inch in length. The pelvis was 
dilated. Tipping the kidney with its pelvis back- 
ward and convex surface forward, the kidney was 
rotated on its axis, rotating it also to the left until 
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the dilated pelvis was exposed. The anterior peri- 
toneum was then freed and sutured around the 
margin of the pelvis. The kidney itself was about 
two-thirds its normal size. The pelvis was dilated 
to four times the normal size. Fixing the peritoneum 
firmly to the wall of the pelvis with continuous 
sutures, the pelvis was opened and a large number 
of stones could be palpated. The kidney appeared 
to be considerably larger than it was at the primary 
operation. 

On March 2, 1904, he came in a third time with 
similar symptoms. The kidney was again exposed. 
As it could not be moved now, being fixed to the 
anterior abdominal wall, a packing was placed 
around the pelvis. This packing was retained for 
ten days, at which time the kidney was opened and 
two small stones removed. 

He was in the hospital again in November, tort, 
but had no symptoms of return of his kidney 
trouble, and was perfectly well as far as the kidney 
was concerned. 

CasE 3. Dr. W. H. Allport, personal communi- 
cation. W. C. N., male, aged 28 years. Had 
always been reasonably healthy until one year ago, 
when he noticed a pain in the left side of his abdo- 
men, low down. At about the same time he noticed 
a lump in this locality. He had had no symptoms 
referable to the urinary organs or the bowels. On 
palpation a smooth, firm mass can be made out to 
the left of the spinal column, its upper end at the 
level of the last lumbar vertebra, its lower end 
dipping down into the small pelvis. This mass is 
convex on its left border. No depression correspond- 
ing to a hilum can be palpated. The mass is slightly 
movable. 

On March 1, 1911, an exploratory laparotomy 
was performed through a median incision. The mass 
was recognized as a dystopic kidney. Palpation of 
the region of the right kidney, with the hand in the 
abdomen, failed to reveal the presence of a right 
kidney, so nothing was done to the left dystopic 
kidney. After removal of the appendix the incision 
was closed. 

CasE 4. Dr. A. D. Bevan, personal communica- 
tion. Operation was performed for supposed stone 
in the left kidney, the skiagram showing a shadow 
in this location. No kidney was found, but a mesen- 
teric gland containing a calcareous deposit was dis- 
covered, this accounting for the X-ray shadow. 

At autopsy a short ureter was found leading to a 
pouch about the size of an almond and containing 
pus. This was undoubtedly a rudimentary pyone- 
phrotic dystopic kidney. 

CasE 5. Dr. A. D. Bevan (2). Patient, an 
adult male. Four or five years before he had had 
an exploratory laparotomy. Palpation reveals a 
tumor a little to the right of the median line, just 
below the umbilicus; tender to pressure. Patient 
suffers from severe attacks of pain which last hours 
or days. Urine contains pus and blood. An X-ray 
examination disclosed a stone in front of the prom- 
ontory of the sacrum. The ureters were catheter- 


ized; the catheter that went into the right ureter 
made a short curve about three inches long, while 
the one in the left ureter went into the entire length 
of the normal kidney pelvis. The X-ray is a beau- 
tiful example of work of this kind. An X-ray was 
taken with the catheter im situ. It proved definitely 
the presence of stone in the misplaced right kidney. 
The question was how to remove it, whether a 
midline incision should be made, and whether the 
transperitoneal or retroperitoneal route should be 
adopted. The retroperitoneal route was decided 
upon and it was simplicity itself. A muscle-splitting 
incision, such as we use for an appendix operation, 
was made, and then enlarged by stretching and with 
no difficulty at all one could reach, after stripping 
back the peritoneum and not going into the peri- 
toneal cavity, the pelvis of the kidney. Pyelotomy 
was made and the stone removed from the pelvis 
and ureter. Drainage was simple. A cigarette 
drain was inserted down to the point, no attempt was 
made to close the opening in the pelvis, because of 
the considerable depth of the wound and the diffi- 
culty of such a procedure. The patient went on to an 
uninterrupted recovery. The kidney was not re- 
moved because it seemed to contain a great deal of 
normal kidney tissue. 

Case 6. Dr. L. L. McArthur (14). A man, of 
middle age, laborer, comes to the hospital with a 
classical history of right renal colic, hematuria, 
purulent urine, no fever. He has passed gravel 
recently, causing the hematuria for which he enters 
the hospital. The X-ray shows shadow in the renal 
region, and in the ureter above the iliac crest a 
shadow. Segregation shows a normal left urine. On 
operation the calculus was readily found and re- 
moved from the kidney. Sounding the ureter from 
above, in search of second stone, revealed no second 
stone, but on tracing down the ureter about two 
inches there was found a branch joining it which 
would have led one to doubt his anatomy had it not 
been possible to confirm its identity by the ureteral 
sound. ‘Tracing this lateral branch one soon came 
upon a small tumor which, on being brought into 
the wound, proved to be an accessory rudimentary 
kidney. In its pelvis could be felt a small calculus. 
This was removed by incision through the pelvis 
with immediate suture. Recovery uninterrupted. 

CasE 7. Dr. L. L. McArthur (14). Babe of 
fourteen months, suffering for six days with symp- 
toms that seemed to approximate a partial intes- 
tinal obstruction or intussusception. The child had 
fever, vomiting, great difficulty in securing bowel 
movement, urine very scanty on diapers. Because 
of the tumor to be felt in the abdomen I was invited 
to see the case in consultation. This tumor was in 
the lower abdomen, in the mesial line immediately 
behind the symphysis, was spheroidal, elastic, tense 
but fluctuating, and, on bimanual examination, 
no other conclusion could be drawn but that it was 
an overdistended bladder, so exactly did it answer 
all requirements but that of catheterization. Cathe- 
terization showed less than a dram of purulent, al- 
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buminous urine. I therefore made a tentative 
diagnosis of suppurating urachus cyst with poor 
drainage into bladder, and advised operation. 

On opening the abdomen, the fluctuating tumor 
at first glance appeared to be a distended utezus, 
but close examination proved it to be a cystic kidney 
congenitally malposed, with a widely dilated ureter 
of about two inches in length, emptying through a 
constricted ureteral orifice into the bladder, its 
vascular supply from the neighboring left iliac 
vessels. Its walls appearing thin and its contents 
purulent, a quick nephrectomy was done, with fatal 
issue within twenty-four hours. No post-mortem 
obtainable. A kidney was to be palpated in the 
right loin; some urine was excreted during the 
remaining hours of life. 

Case 8. Dr. L. E. Schmidt and Dr. H. L. 
Kretschmer (21). Mrs. S., a very stout woman, 
giving a history of abdominal pain around the 
umbilicus, associated with occasional attacks of 
nausea and vomiting. At times pain could be elic- 
ited upon deep pressure over the umbilicus. An 
indefinite rounded mass, of solid consistency, could 
be palpated in the median line. In order to exclude 
a lesion of the kidney, double-sided ureteral cathe- 
terization, with fuse-wire catheters, combined with 
X-ray, was undertaken. On the right side of the 
catheter can be seen, passing up to the normal posi- 
tion of the kidney, the end of the catheter passing 
to the upper border of the last rib. On the left side 
the catheter stops at a point corresponding to the 
lower border of the third lumbar vertebra. The 
straight course of the shadowgraph catheter up to 
its end leads us to believe that we are dealing with 
a congenital dystopic kidney. 

Case 9. Dr. Aug. Lindemann (13). Man, aged 
23 years. Healthy until four days before entering 
hospital. Vomited several times. Pain in lower 
abdomen. No fever. Tumor palpable above sym- 
physis; also per rectum. Fluctuating. Numerous 
leucocytes in urine. White blood count, first day 
5,000; second day 10,000. Tumor only slightly 
movable. 

Laparotomy. Median incision. Tumor found 
to be retroperitoneal. The posterior peritoneum was 
cut and a cystic tumor lying on the promontory of 
the sacrum exposed, which was taken to be a kidney. 
Exploration of the normal kidney regions showed 
the presence of a normal left kidney and absence of 
the right kidney. As there was but little normal 
tissue in the tumor, it was extirpated. The sac con- 
tained a large amount of turbid fluid of urinous odor. 
Drainage. Recovery. Discharged from hospital 
five and one-half weeks after operation. 

CasE 10. Drs. Munro and Goddard (18). Man, 
aged 23 years. Had had attacks of general abdom- 
inal pain, with vomiting and fever. At such times 
a tumor was palpable in the left lower quadrant of 
the abdomen. The attacks would last three or 
four days and disappear when the bowels moved. 

Four months before’ he had headache, fever, 
malaise, constipation, with dull bearing-down pain 
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in bladder, and was operated upon in a neighboring 
city, at which time the tumor in the pelvis was 
drained of a puriform fluid. A sinus remained, dis- 
charging a substance resembling vaseline. 

Dr. Munro enucleated the tumor. The left kidney 
was palpated and found normal. Later a skiagram 
showed the right kidney in normal location. This, 
then, was a case of pyelonephrosis of a supernumer- 
ary kidney. The patient recovered and six months 
later was in good health. 

Case 11. Dr. John C. Munro (17). Man, aged 
48 years. Complained of constipation, constant 
backache and colicky attacks. 

Laparotomy. The left kidney was in its normal 
location and normal in structure. No kidney was 
found in the right loin. The right kidney was 
located on the promontory of the sacrum a little 
to the right of the median line, the lower pole being 
deep in the pelvis. The kidney was somewhat 
lobulated. Nephrectomy was performed. ‘The 
patient recovered and four months later was free 
from colic and had less backache. 

Case 12. Dr. A. B. Johnson (11). Boy, aged 
12 years. The left kidney was located in front of 
the left sacro-iliac joint. Its pelvis contained two 
ounces of pus. The arteries originated from the 
internal iliac and the veins emptied into the internal 


iliac. Nephrectomy. Recovery. 
Case 13. Dr. A. B. Johnson (12). Man, twenty 
years. Intermittent hydronephrosis. Kidney ex- 


posed by lumbar route; a quart of bloody urine 
evacuated. Drainage. After the operation ureters 
catheterized with styletted catheters and a skiagram 
taken with the catheters im situ, which showed that 
the catheter in the right ureter crossed the median 
line of the body to the left side in the mid-lumbar 
region, so that the upper ends of both catheters lay 
to the left of the median line. 

At a second operation, eighteen months later, it 
was found that the right kidney was a rounded 
mass, two inches in diameter, fused with the lower 
pole of the left hydronephrotic kidney. The peri- 
toneal cavity was opened and the absence of a 
kidney on the right side demonstrated. Soon after- 
ward the patient had an anuria of forty-eight hours’ 
duration, and suffered great pain. A small incision 
was made and the kidney again drained. No stone 


found. A catheter was left in the wound and 
clamped. 
CasE 14. Dr. James W. Henson (9). Man, 


aged 22 years. ‘There was a history of four or five 
attacks, each having the following characteristics: 
More or less rapid onset, acute throbbing pain in 
the upper part of the left side of the hypogastric 
region, lasting from three to ten days; pronounced 
tenderness in the same region, which did not subside 
for several days after the acute pain was relieved; 
nausea, which was more pronounced in the first 
attack and less so in the last; apparently little 
elevation of temperature and apparently no ab- 
normality in the quantity or quality of urine. 

An enlargement or mass was not noticed in the 
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first attack, but in all the others its presence was 
early manifested, though it apparently disappeared 
several days after the subsidence of the more acute 
symptoms. The first attack, in the autumn of 1905, 
was just after a hearty supper. The patient says 
that at no subsequent time did there appear to be 
any relation between diet, drinks or condition of 
bowels and the attacks. Operation was done by the 
writer May 27, 1909. The mass proved to be a 
congenitally misplaced kidney lying in the true 
pelvis, chiefly to the left of the median line. Since 
we now describe the sigmoid flexure of the colon as 
reaching to the middle of the sacrum, the kidney 
lay behind the lower end of this portion of the gut 
and the upper end of the rectum. To reach the 
organ the right layer of the sigmoid mesocolon was 
opened. The ureter was necessarily very short. 
The pelvis of the kidney was distended to the 
capacity of three or four ounces, but there was left 
a good deal of functionary kidney tissue. Periodic 
obstruction of the ureter, of course, explained the 
symptoms. Nephrectomy was done. As it was 
necessary to drag the kidney upward to get a liga- 
ture around the vessels, and as the pedicle was very 
short, the presumption is that the blood supply came 
from the internal iliac artery. 

CasE 15. Dr. S.C. Gordon (8). Man. Tumor 
located at brim of pelvis—removed—proved to be 
kidney. Anuria; death. It is not stated whether 
the presence of the other kidney was proven. 

Case 16. Dr. S. C. Gordon (8). Woman. A 
large and troublesome kidney was removed. The 
patient lived twenty-seven days, “although not 
a drop of urine had been secreted.” The autopsy 
showed the absence of the other kidney. 

CasE 17. Dr. Thomas S. Cullen (6). O. C. J., 
female, aged 17 years; white. Laparotomy. The 
right kidney was about half as large again as a 
normal kidney and completely filled the right half 
of the pelvis. The bladder and rectum were the 
only other organs in the pelvis. The left kidney 
was absent. No vagina or uterus was present. 
Both the ovaries were in the inguinal canals. Noth- 
ing was done to the kidney. Recovery. 


SPECIMEN NO. I. PLUMMER’S CASE. (Fig. 1.) 

The left kidney is dystopic; it lies upon the 
right sacro-iliac joint, the lower two-thirds 
being in the small pelvis, its upper pole rest- 
ing against the lower pole of the right kidney. 
It is of normal size and structure, but some- 
what misshapen. The posterior surface shows 
a broad groove marking the position where it 
rested on the sacro-iliac joint. The hilum is 
directed toward the right. Upon its anterior 
surface is a deep, narrow groove, passing 
obliquely from above downward and toward 
the right, and containing the renal artery and 
vein. The renal artery arises at the bifurca- 


tion of the aorta, being directed at first down- 
ward and to the left, then circling toward the 
right and crossing the entire anterior surface 
of the kidney to enter the hilum. The ureter 
passes downward and to the left behind the 
kidney, opening into the bladder in the normal 
location on the left side. Its length is about 
13.0cm. This, then, is an example of crossed 
dystopia without fusion. The suprarenal 
body is in its normal position. The distance 
from its lower end to the upper end of the 
kidney is about 7.5 cm. 

The right kidney is of normal shape and 
normally located. It is larger than an average 
kidney in all its dimensions; so that its total 
bulk is almost twice as great as usual. Its 
structure is normal. Its arterial supply is 
anomalous. One small vessel arises from the 
level of the celiac axis, and passes into its 
anterior surface, near its upper end. A much 
larger vessel arises from just above the bifur- 
cation of the aorta and passes to the hilum at 
a level of the junction of the lower and middle 
thirds of the kidney. One large vein emerges 
from the hilum and crosses the anterior sur- 
face from below upward and inward, emptying 
into the vena cava. The ureter passes down- 
ward, its first 4 cm. being imbedded in kidney 
tissue lying near the anterior surface of the 
organ. It passes into the bladder in the 
normal location. Its length is about 18 cm. 
The suprarenal body is in its normal location 
at the upper end of the kidney. 


SPECIMEN NO. 2. (Fig. 2.) 


Anomaly discovered post-mortem. Right 
kidney dystopic. Its exact position in the 
body is not recorded, but it probably lies 
partially within the small pelvis. It is a little 
smaller than an average kidney. The hilum 
is directed almost upward, but slightly to the 
right. The artery arises from the bifurcation 
of the aorta, and divides before reaching the 
kidney, one branch entering the upper pole 
of the kidney, the other the hilum, the latter 
branch being accompanied by the vein toward 
its termination. The ureter passes across the 
anterior surface of the kidney and opens into 
the bladder in the normal position. The 
suprarenal body is not present in the speci- 
men. 
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The left kidney is not present in the speci- 
men, but was presumably normal. The 
terminal portion of its ureter is present and 
normal. (Bladder present in specimen, but 
not shown in drawing.) 


SPECIMEN NO. 3. (Fig. 3.) 

(In the drawing the specimen is shown as 
viewed from behind.) 

Anomaly discovered post-mortem. The 
left kidney is dystopic. It is located entire- 
ly in the small pelvis. It is something more 
than one-third the size of an average normal 
kidney. Its hilum is directed upward. One 
artery arises from the internal iliac just at the 
bifurcation of the common iliac; it bifurcates 
before reaching the hilum. Another artery 
arises from the outer side of the common iliac 
just at the origin of the external iliac. Vein 
and suprarenal body not shown; only short 
portion of ureter shown. The right kidaey is 
not present in the specimen, but was pre- 
sumably norma! in size and location. 


SPECIMEN NO. 4. 


Anomaly discovered post-mortem. Cause 
of death, chronic parenchymatous nephritis 
(large white kidneys). 

Right kidney dystopic. The kidney has 
nearly twice the bulk of an average kidney, 
its large size being partly due to its patho- 
logical condition. Its length is but a little 
greater than its breadth, the shape thus ap- 
proaching the quadrangular. Its thickness is 
a little less than that of anormal kidney. The 
posterior surface shows a shallow depression 
near its lower third, from which I would judge 
that the kidney rested on the promontory of 
the sacrum, its lower third being in the small 
pelvis. On the anterior surface are two deep 
transverse furrows, the lower one crossing the 
entire surface, and the upper one being con- 
fined to the middle third. The artery arises 
from the right common iliac just at its origin 
from the aorta; it passes outward, across the 
posterior surface of the kidney, and around 
its outer border, running in a furrow all the 
way, entering the kidney in the lower trans- 
verse furrow in front. There are two veins, 
one emptying into the vena cava and accom- 
panying the artery; the other passing up 


(Figs. 4 and 5.) 





over the front of the kidney, where it anasto- 
moses with the first vein, and empties into 
the vena cava in front. The pelvis of the 
kidney is large and extends vertically from 
one furrow on the anterior surface to the other, 
dipping down into each. The bladder is not 
present, but apparently the ureter is about 
ro cm. shorter than that of the left kidney. 

Suprarenal body in normal position; the 
distance from its lower end to the upper end 
of the kidney is about 4 cm. 

The left kidney is normal in shape, location 
and vascularization, but pathologically en- 
larged; left suprarenal at its upper pole. 

In closing, I wish to express my thanks to 
Dr. E. R. Le Count for the use of the speci- 
mens irom the Museum of the Rush Medical 
College, and to Drs. J. B. Murphy, W. H. 
Allport and A. D. Bevan for reports of un- 
published cases. 
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A NEW TYPE OF ECTOPIC GESTATION — PREGNANCY IN AN 
ADENOMYOMA UTERI 


By THEODORE O. DOEDERLEIN, M. D., anpD MAXIMILIAN HERZOG, M. D., Cuicaco 


placentation is implanted into the 

uterine mucosa. When an ovum de- 

velops anywhere else except in the 
uterine cavity we speak of an ectopic gesta- 
tion. Even if this occurs, the fertilized ovum, 
almost without exception, is implanted into 
a mucosa, namely, that of the Fallopian 
tube. In fact, it was formerly held that a 
fertilized ovum could only become implanted 
in a mucosa originally derived from the 
Miillerian ducts. We know to-day, how- 
ever, that this is not true, because a few 
cases of undoubted primary abdominal and 
primary ovarian pregnancies have been re- 
ported. In cases of these types the ovum 
must have been implanted either in a serous 
surface, in a ruptured Graafian vesicle, or in 
a recess of the germinal epithelium lining the 
ovary. Undoubtedly, a fertilized ovum has 
very slim chances ever to implant itself 
anywhere else except into a mucosa; hence 
the only common form of ectopic gestation is 
tubal pregnancy, while all others are exceed- 
ingly rare. In abnormal uterine gestations, 
such as pregnancy in a rudimentary horn, 
interstitial pregnancy, pregnancy in a duplex 
uterus, etc., the implantation always takes 
place into mucosa. 

The three recognized forms of ectopic 
gestation are therefore (1) primary tubal 
pregnancy, which may, in consequence of 
abortion or rupture, lead secondarily to 
abdominal or intraligamentous gestation, 
(2) primary abdominal, and (3) primary 
ovarian gestation. 


[oo fertilized human ovum in normal 


We want to add to this list a hitherto 
unknown fourth form of ectopic gestation, 
namely, one in a tumor. 

We would a priori expect that such an 
event, if it occurred at all, could only take 
place in a tumor containing epithelial glandu- 
lar structures, and indeed, the ectopic gesta- 
tion to be here reported occurred in an 
adenomyoma of the uterus. 

An adenomyoma is a distinct variety of the 
common leiomyoma or fibromyoma of the 
uterus. Tumors of this variety are not 
exclusively composed of unstriped muscle 
fibres and ordinary connective tissue, but 
they contain in addition epithelial glandular 
structures as an integral part of the neoplastic 
process. These mixed tumors, first minutely 
and extensively described by von Reckling- 
hausen, are known as adenomyomata. They 
have been the subject of a good deal of dis- 
cussion and controversy and it is now con- 
ceded that their histogenesis is not a uniform 
one but that they may owe their origin to a 
variety of histologic conditions or causes. 
Von Recklinghausen himself was first of the 
opinion that the uterine adenomyomata 
always take their origin from remnants of the 
Wolffian body or of the Wolffian duct; that 
is, from embryonic inclusions containing both 
epithelial and non-striped muscle cells of an 
early, undeveloped type. 

The adenomyomata of von Recklinghausen 
are preferably found in the posterior wall of 
the corpus uteri, rarely in the cervix, but also 
in the tubal wall, particularly near the tubal 
angle. They are generally intramural, they 
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may be near the serosa and rarely they are 
submucous. They are frequently infiltrating 
in their growth and not sharply defined from 
the tissue in which they are situated. In the 
early cases described by von Recklinghausen, 
the epithelial portion of these neoplasms in 
type and arrangement was very much like 
the excretory glomerular and tubular struc- 
tures of the Wolffian body. ‘The first tumors 
contained closed tubular spaces, composed of 
a main canal or ampulla, into which emptied 
numerous smaller canaliculi arranged in 
parallel rows like the teeth of a comb. The 
small canaliculi described possessed a free 
club-shaped or cyst-like extremity which led 
into tortuous secretory tubules supplied with 
cubical epithelium. The tortuous tubules 
emptied into larger canals lined with colum- 
nar, partly ciliated, epithelium, and the larger 
collecting tubules finally emptied into the 
main canal or ampulla. The walls of the 
glandular spaces here and there showed vascu- 
lar polypoid projections, so-called pseudo- 
glomeruli. The gland spaces were surrounded 
by a tissue rich in cells of a young, embryonic 
type. After a number of adenomyomata 
of the uterus had been encountered and 
reported by other observers, it was found that 
the glandular epithelial portions did not al- 
ways conform to the description first given by 
von Recklinghausen and that some of these 
neoplasms evidently took their origin from 
invaginations or displaced remnants of Miil- 
ler’s duct, others again from glands derived 
from the uterine mucosa. Such glands may 
either congenitally project abnormally deep 
into the muscularis or they may penetrate 
deeply into it in consequence of inflammatory 
stimuli (glandular hypertrophies). R. Meyer 
who discusses the subject of adenomyoma of 
the uterus in Veit’s Manual of Gynecology, 
after a review of the literature, gives five 
different histologic and histogenetic sources 
of the glandular portions of the various 
adenomyomata of the uterus which have been 
reported, viz., (1) The glandular elements 
may be derived from the uterine or tubal 
mucosa, they may be found in the tumor in 
consequence of a congenital anomaly or dis- 
placement, or they may have been carried to 
the matrix from which the tumor developed 
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by an inflammatory glandular hypertrophy. 
(2) The epithelial structures may be derived 
from the epithelia (endothelia) of the serosa 
lining the tumor. (3) The adenomatous 
structures may owe their origin to invagina- 
tions or misplaced remnants of the Miillerian 
duct, (4) or to embryonic inclusions from the 
Wolffian duct, or finally (5) to embryonic 
inclusions or remnants of the Wolffian body 
(urniere). This classification of uterine ade- 
nomyomata according to their histology and 
histogenesis is largely of academic interest 
only, because it is generally very difficult and 
often impossible to form an exact opinion as 
to the structure from which the epithelial 
glandular portions of the tumor originate. 

The history of the case in which an ectopic 
gestation occurred in an adenomyoma is as 
follows: 


Mrs. K., age 37, had four children, the oldest 
being fifteen years, the youngest eight years of age. 
Her labors were easy. 

One year ago she had a miscarriage, having been 
pregnant two months. She had no curettement and 
bled for one week only. After this miscarriage 
patient never felt well, she had pain in left inguinal 
region and in back and felt weak generally. A 
midwife told her at that time she had a tumor. 
She was, however, regular for seven months and 
able to attend to her household duties. In the 
eighth month patient had a most profuse menstrua- 
tion, in fact, a menorrhagia. Thereafter patient 
became pregnant, and her menstruation stayed 
away for three months. In the fourth month, the 
end of February, the menses reappeared with labor 
pains. She then had bearing-down pains and 
hemorrhages almost continuously until the begin- 
ning of May. A midwife had been in attendance for 
some time. I could not ascertain the line of treat- 
ment she pursued. In the beginning of May she 
called in a physician to make a curettement. Dr. 
Bieringer, noticing the unusual state of affairs, in- 
vited me to examine patient at this juncture. 

On external palpation I found a tumor-mass, of 
irregular outline, reaching up to the umbilicus. The 
consistency was firmer than that of a pregnant 
uterus. Examining patient vaginally I could feel 
the uterus, of about three times its normal size, 
crowded to the right side by a large tumor. The 
tumor was fairly firm and could be distinctly out- 
lined. The mouth of the womb was open so I could 
introduce my finger into the uterine cavity and 
found it empty, at least as far as I could reach up and 
around the tumor. I now passed a sound with a view 
to more distinctly explore the fundus and was 
amazed at the enormous depth the sound passed 
before it reached rock-bottom, passing far beyond 
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the fundus. Bearing in mind the possibility of an 
extrauterine pregnancy, although the consistency 
of the tumor and the history of the case were 
against it, I did not dare to make further examina- 
tion in order to arrive at a positive diagnosis, and 
advised immediate operation, which, as I fully 
appreciated, was not devoid of danger owing to the 
infection of retained placenta as indicated by fever 
and foul-smelling lochia. The patient was trans- 
ferred to the German Hospital the following day 
and operated two days after I first saw her. 

On opening the abdomen by the Pfannenstiehl 
method, a mass presented in the incision the size of 
about a four or five months pregnant uterus, every- 
where covered with large, tortuous veins. Upon 
delivery from the abdomen the mass proved to be 
a tumor of fairly hard consistency, situated in the 
left parametrium, crowding the left tube upward. 
The uterus could be seen as a smaller, softer part 
of the mass to the right. I decided to do a subtotal 
extirpation for reasons of the patient’s marital 
relations. Special care had to be taken to avoid 
hemorrhage and especially to avoid infection from 
cervical canal. I made perfect peritonization of 
internal wound, a small drain being left through 
cervical stump. Although patient had run a tem- 
perature of roo and tor before operation all I 
noticed was a slight peritoneal irritation after opera- 
tion. Otherwise nothing of note occurred during 
convalescence. 

The tumor-mass unfortunately was not weighed 
directly after operation but was of the size of about 
a four-and-a-half to five months pregnant uterus. 
The uterus, in intimate connection with the tumor, 
being about one quarter that size. 

On opening the uterus through cervix the cavity 
was found empty. Above the internal os an oval 
orifice admitting the tips of two fingers presented 
itself. Slitting the foramen downward toward the 
cervix a large cavity within the tumor was brought 
to view. Attached to the walls of the cavity and 
almost filling the same was a placenta in good state 
of preservation, with a few pus foci here and there. 


Pathologic examination. ‘The specimen re- 
moved was examined after it had been fixed 
and hardened for some time in a four per 
cent watery formalin solution. If placed in a 
position similar to that which the mass occu- 
pied zz situ in the abdomen before operation, 
its general outlines from right to left are those 
of an egg-shaped body, the larger pole to the 
left, while the smaller pole points to the right. 
The greatest circumference from right to left 
of the whole mass, which has however shrunken 
considerably in the preserving fluid, is a little 
less than eighteen inches, and the greatest 
transverse diameter is a little over seven 
inches. The mass as a whole is divided 


externally into a larger left portion and a 
smaller right one. The division is brought 
about by a deep gutter-like constriction, 
which runs around the whole mass from 
above downward at right angles to the 
greatest transverse diameter, not exactly in 
its center but to the right of it. The circum- 
ference of the mass in the gutter-like constric- 
tion is eleven to twelve inches. 

To the left of the constriction is the tumor 
proper and to the right the enlarged uterus. 
The tumor forms about two-thirds of the mass 
removed, the enlarged uterus about one-third. 
The greatest circumference of the tumor is 
from above downward (i. e., in a plane with 
the cephalocaudal diameter) and is about 
fourteen inches, the greatest diameter of the 
mass is here a little less than five and one-half 
inches, and four inches from side to side. 

The uterus, which is considerably enlarged, 
has been severed in the cervix and there is 
seen at the cut surface an opening, the 
entrance to the cervical canal. The dimen- 
sions of the uterus adherent to the larger 
tumor mass are as follows: circumference 
from above downward, twelve inches; great- 
est diameter from above downward, four and 
one-half inches; diameter from side to side, 
three and one-half inches. The anterior 
portion of the constriction shows remnants 
of the broad ligament and above is seen the 
left Fallopian tube with its closed fimbriated 
extremity attached to the left ovary. This 
is of rather large size, flattened and shows on 
section a large corpus luteum, or rather corpus 
albicans, because the tissues here look grayish 
white and fibrous and do not show any 
distinctly yellow color. On the right lateral 
surface of the uterus are found shreds of 
tissue, the remnants of the ligaments of the 
right Fallopian tube and ovary, which had 
been removed and not preserved with the 
remainder of the specimen. 

After the mass has been laid open in its 
median plane, parallel w'th its greatest diam- 
eter, it is found that the constriction divides 
it into a left smaller solid, and a right larger 
excavated portion, the latter, however, not 
being empty, but completely filled with a 
solid mass, which prevents the appearance 
of a placenta left for some time in the uterine 
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cavity without, however, having undergone 
putrefactive changes. This central tissue 
presents the usual picture of a mixture of 
coagulated, degenerating blood and degener- 
ating villi. Shreds of amniotic and chorionic 
membranes can still be distinctly seen. The 
placental mass fills the greater portion of the 
tumor on one side of the constriction, and 
measures four by three inches on the cut 
surface. It is still fairly well attached to the 
tumor wall proper. However, the layers to 
which it is adherent have somewhat shrunken 
away from the outermost tumor tissue, and 
there is a distinct peripheral spherical cleft 
which separates the placenta and the imme- 


diately attached tissues from the outer wall’ 


of the tumor. 

The smaller left (uterine) half of the 
removed mass is solid with the exception of a 
small cleft-like cavity, which is continuous 
with what appears to be the cervical canal. 
There is no large open communication be- 
tween the placental cavity of the tumor and 
the uterine cavity; however, there is a slit 
or canal-like narrow irregular communica- 
tion which appears to connect the placental 
cavity with the uterine cavity. This commu- 
nicating slit is in a position somewhat below 
what must at one time have been the left 
tubal angle. 

The weight of the whole mass removed, 
after having been preserved in formalin, is 
two pounds, five and one-half ounces. 

The specimen even macroscopically showed 
clearly that it could not be a case of inter- 
stitial pregnancy nor pregnancy in a rudimen- 
tary horn because the entrance of both tubes 
into the fundus of the uterus could be clearly 
recognized. Both tubes were also intact and 
a tubal pregnancy with rupture between the 
folds of the ligamenta lata could be absolutely 
excluded. 

Microscopic examination. Pieces for micro- 
scopic examination were taken in several 
places through the whole thickness of the 
wall of the tumor including the innermost 
placental and the outermost subserous por- 
tions. Such pieces taken through the entire 
wall were cut into three segments and these 
were separately embedded and sectioned. 
Other pieces were taken from the wall of the 


uterus proper, next to the uterine cavity, 
from the upper portion of the cervix, from the 
canal connecting the tumor and the uterine 
cavities, from the portion of the uterine wall 
where Girtner’s duct might possibly be 
found to lead into the canal connecting the 
uterine and tumor cavities; also from the 
tube and ovary. 

The irregular tissue forming the internal 
layer next to the cavity is found to be com- 
posed of much degenerated blood with fibrin 
and hematoidin granules and crystals. Here 
are also found fairly numerous villi, some 
much degenerated, others in a very fair state 
of preservation. In some villi the Langhans 
layer is still present; it is absent, however, in 
the majority of the well preserved villi. It 
would, therefore, appear that the gestation 
had gone on to about the middle of pregnancy, 
when Langhans layer generally disappears. 
The tissue next to the degenerated blood and 
the villi markedly resembles a decidua com- 
pacta. However, the decidual cells are not 
very typical, though characteristic enough to 
be recognized as such. This tissue resembling 
a decidua compacta is considerably infiltrated 
with syncytial masses, some of them having 
penetrated into the tumor wall for a consid- 
erable distance. Both the degenerating blood 
and the tissue to which the villi are attached 
show considerable leucocytic infiltration. 
While this marked infiltration clearly points 
to an inflammatory reaction, bacteria could 
not be found in these inflammatory foci and 
they might simply have been due to the pres- 
ence and absorption of much necrotic ma- 
terial. There is no regular decidua spongiosa 
next to the compacta but there are present 
gland spaces. These are either quite irregular 
and large, or they are smaller, and then short 
pouchy tubular spaces appear arranged 
around an irregular or oval ampullar space. 
The gland spaces are lined by rather low cu- 
boidal epithelia. In some places the epithelia 
are higher and more cylindrical. Distinct cilia 
could not be demonstrated. Here and there 
the gland spaces show a few hyaline or colloid 
spherical masses as they are so frequently 
and abundantly seen in the decidua spongiosa 
in normal placentation. The epithelial glands 
are immediately surrounded by a very cellular 
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Fig. 1. The drawing shows the mass removed, the 
larger half is the tumor, the smaller one the uterus, the left 
tube and ovary are elevated towards the apex. The right 
side of the drawing represents what was situated to the 
left of the uterus in situ in the abdomen. 
connective tissue. The cells are quite 
embryonal in type and here and there ap- 
proach decidual cells: The muscular tissue is 
composed of hypertrophied cells and fibers, 
very irregularly arranged in bundles, and an 
cedematous condition of the muscularis is 
generally well marked. Here and there an 
inflammatory infiltration is seen between the 
bundles. No gland spaces-are found in the 
outermost subserous portion of the tumor wall. 

The uterine mucosa shows a moderate 
degree of hypertrophy, the gland spaces are 
complicated, divided by septz, on the whole, 
rather similar to a decidua spongiosa in a 
normal uterine pregnancy. The interglandu- 
lar connective tissue shows rather large cells 
approaching somewhat the type of decidual 
cells. The muscularis of the uterus is com- 
posed of hypertrophied cells. The degree of 
hypertrophy of the muscle cells of the uterine 
wall and those of the tumor wall is about 
equal. An inflammatory infiltration is like- 
wise seen here and there between the bundles 
of the muscularis of the uterus. The cervical 
canal shows no mucosa but an irregular ragged 


Here the left side of the 


Fig. 2. 
drawing shows the tumor cavity with remnants of the 
placenta attached, towards the right the uterine cavity, 
cervical canal and canal connecting the uterine and the 
placental tumor cavity. 


The mass cut open. 


surface. No mucosa is found in the canal 
connecting the placental cavity of the tumor 
and the uterine cavity. Pieces taken from 
portions where Gaertner’s duct might possibly 
lead into the tumor wall do not show any such 
structure. Microscopic examination of the 
Fallopian tube of the left side shows a mucosa 
of a fairly normal type; however, some of the 
connective tissue cells of the folds are marked- 
ly enlarged and somewhat of the character of 
decidual cells. Some inflammatory infiltra- 
tion is found both in the mucosa and muscu- 
laris of the tube. However, the mucosa and 
muscularis are everywhere intact and the 
microscopic condition excludes the possibility 
that a rupture of the tube with expulsion of a 
developing ovum into the folds of the broad 
ligament could have occurred. 

Ovarian tissues taken from the site of the 
corpus albicans show condensation of the 
ovarian stroma, almost complete -absence of 
follicles, a few small cysts and a large corpus 
albicans of the usual structure. 

Epicrisis. From the macroscopic and mi- 
croscopic examination of the specimen, it 





Fig. 3. Placental villi, into the 

decidual tissue. 
Fig. 4. Decidua 

masses. 
Figs. 5-7. 


some penetrating 


compacta infiltrated by syncytial 


Epithelial gland spaces in the tumor walls. 


Fig. 8. Hypertrophic, decidua-like mucosa of the 
corpus uteri. 
Figs. 3-8 are microphotographs, all taken at a magnifica- 


ion of 60 diameters. 
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appears that there was present an adenomyo- 
ma in the left tubal angle or below it. This 
tumor, of course, contained glandular spaces, 
which were probably derived, not from any 
embryonic inclusions originating from the 
Wolffian body, but from the uterine mucosa. 
The gland spaces may have been present in the 
tumor from the very beginning or they may 
have entered into its substance at a somewhat 
later period in consequence of inflammatory 
processes. 

Evidently there was a connection between 
the uterine mucosa and the gland spaces of 
the tumor. A fertilized ovum, by some un- 


explainable coincidence, got into the gland 
spaces of the tumor and there developed. A 
fairly typical, though quite irregular, decidua 
was formed, and the growing ovum stimulated 
the tumor to rapid growth and created for 
itself a cavity to accommodate the placenta. 
Pregnancy was interrupted, the embryo died 
and was expelled in fragments. The latter 
were forced through the glandular canal 
connecting the tumor cavity with the uterine 
cavity. In the removal of the fragments and 
in subsequent manipulations the mucosa of 
the connecting canal and cervix were more or 
less destroyed. 
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by a musculo-membranous structure 

which is perforated in the female by 

three slits, or apertures, for the urethra, 
vagina, and rectum or anus. Within the pel- 
vis are contained the bladder, uterus and its 
appendages, and the rectum. These struc- 
tures are both suspended and supported. 
They are suspended by the folds of the peri- 
toneum, fascia, the prolongation of involun- 
tary muscular structure of the uterus in the 
uterosacral and uterovesical ligaments, «ad 
by the cardinal ligaments of the bladder. 
The support is afforded by the pelvic dia- 
phragm or muscular floor of the pelvis, con- 
sisting of the levator ani and the peritoneal 
muscles which unite to form the tendinous 
structure known as the perineum. 

These structures, which both supplement 
and complement each other, are situated one 
over the other in the pelvis. The fascia, which 
envelops and supports the muscles, forms in 
places strong resisting bands which reinforce 
the support. The vascular structure, con- 
nective tissue and large deposits of fat aid in 
forming a solid structure which promotes 
resistance. The disposition to displacement, 


T™s bony outlet of the pelvis is closed 


or hernia, is still further obviated by the in- 
clination of the pelvis which takes it out of 
the line of direct or vertical intra-abdominal 
pressure. The relative positions of the uter- 
us and vagina are also of importance as the 
line of vertical pressure on the posterior uter- 
ine surface is deflected against the most re- 
sisting portion of the pelvic floor, the tendin- 
ous perineum. 

This brief résumé of the forces w. ich com- 
bine to support the pelvic contents makes it 
evident that deviation from the normal 
inclination of the pelvis, or position of the 
uterus, injuries to the pelvic floor, relaxation 
of its muscular structure, overstretching of 
its fascia, loss of adipose or muscular tone, will 
conspire to the production of displacements 
and thus promote hernia. There are two 
points which may be considered weak in the 
normal construction. The first is in front at 
the base of the bladder between the tendinous 
arches, and the other, posterior in the space 
between the uterosacral ligaments and the 
muscular structure. 

The disposition to protrusion at these 
points of material weakness is aggravated by 
the injuries incident to parturition, especially 


1Read before the Chicago Gynecological Society, April 19, 1912. 
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Fig. 1. Urethral hernia or prolapse of the urethral 
mucosa. 
the loss of support associated with extensive 
laceration or muscular atrophy, by increased 
weight of the pelvic structures, or by exag- 
gerated intra-abdominal pressure. The latter 
may be continuous, when produced by intra- 
abdominal growths or inordinate fatty de- 
posits in the omentum and mesentery; transi- 
tory, from injudicious pressure of clothing, 
straining at stool, and severe exertion. Loss 
of support from extensive laceration, or loss 
of muscular tone associated with emaciation, 
especially following the climacteric, are like- 
wise prone to cause downward displacement. 
When these forces are continued, as in retro- 
displacement of the uterus, lessened inclina- 
tion of the pelvis with decreased support, or 
increased intra-abdominal pressure, the in- 
clination to protrusion is exaggerated. 

Varieties. These hernial protrusions may 
be divided into urethral, preuterine, uterine, 
postuterine, and rectal or anal. Two or more 
of these forms may be combined. 

Urethral hernia may be either a prolapsus 
of the urethral canal or a protrusion of the 
mucosa (Fig. 1) and wall of the body of the 





g. 2. Vertical section of Fig. 1. 


bladder. The protruding portion may be 
either so gripped or constricted by the urethra 
as to cause it to be oedematous, or even 
strangulated. Hernia consists of the mucosa 
and may involve one side of the canal or its 
entire circumference. (Fig. 2.) 

Preuterine hernia involves the bladder, and 
may be a sliding off from the symphyses, or 
the suspensory ligament may hold, and the 
base of the bladder drag. Such a condition 
is called a cystocele and may be associated 
with a prolapsus of the uterus, or where the 
body of the latter retains its place the cervix 
may become elongated. It is a frequent 
form of protrusion and soon results in a por- 
tion of the bladder being situated at a lower 
level than the inner orifice of the urethra. 
The resulting cystitis with its tenesmus in- 
creases the protrusion. 

Uterine hernia is a protrusion of the uterus 
which as it comes down is covered with the 
vagina, but the lower portion of the vagina 
remains fixed. The eversion of the vagina is 
from above and the condition is known as 
uterovaginal prolapse. 

Postuterine hernia is most frequently asso- 
ciated with laceration or overstretching of the 
perineum and may consist of a protrusion of 











Fig. 3. Rectal hernia consisting of prolapse of lower 
portion of bowel. 


the anterior rectal wall through a diastasis of 
the structures, or of a dissection between the 
vagina and rectum in which the peritoneum is 
pushed downward, and the sac with the intes- 
tines may appear at the vulva. In either 
condition the protrusion of the vagina is 
known as a rectocele: when the anterior and 
posterior walls of the vagina thus roll out and 
become thickened, they drag upon the cervix, 
and a complete eversion of the vagina, accom- 
panied by the uterus, may occur; or where the 
fundus is fixed a hypertrophic elongation of 
the cervix may be caused. This form of 
hernia is generally denominated vagino- 
uterine prolapse. 

Rectal hernia involves the anal outlet and 
may be an eversion of the lower division of the 
rectum with the anus (Fig. 3), or that part 
of the rectum attached to and below the 
peritoneum may hold its place while the 
hernial protrusion is an invagination of the 
upper part of the rectum and sigmoid, or even 
of the descending colon. (Fig. 4.) 

Diagnosis. The inspection of the pelvic 
outlet in the majority of the conditions named 
will be sufficient to differentiate the forms of 
hernia. The tubular projection of the ureth- 
ra with its central opening continuous with 
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the external meatus distinguishes it from the 
less frequent protrusion of the bladder wall. 
The red or purplish oedematous protrusion 
misleads those seeing such conditions for the 
first time into the belief that it betokens 
malignancy, but careful consideration shows 
that it is due to the constriction. One such 
case came to me with the statement that a 
surgeon in charge of one of the state hospitals 
had refused to operate because he regarded it 
as malignant. 

Inspection only is sufficient to differentiate 
cystocele and rectocele. In the vagino- 
uterine prolapse the vagina is everted; in the 
uterovaginal the finger can be passed into 
the vagina around the protruding mass. 
Such a condition can be differentiated from 
infravaginal elongation of the cervix, or 
pseudoprolapsus, by the relation of the 
vagina, and especially of the bladder to the 
protrusion. In complete eversion of the 
vagina it is desirable to determine whether 
procidentia is an accompaniment, which can 
be determined by grasping the protrusion 
with the hand, when, if procidentia, the uter- 
us will be in the grasp of the hand, while in 
supravaginal elongation of the cervix the 
round cord formed by the cervix will be felt 
to rotate between the thumb and finger. 
The extent and cause of the rectocele can be 





Fig. 4. Invagination of rectum and sigmoid through 
anus and lower bowel, which remains intact. 
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determined by hooking forward the finger 
introduced into the rectum. » 

Rectal hernia, when affecting the lower end 
of the bowel, is seen continuous with the anus 
and forms a wide protrusion, generally some- 
what flattened, although I have seen such a 
condition which projected for over six inches. 
Intussusception may cause a tumor projecting 
for several inches from the anus resembling a 
polypus, the pedicle of which is constricted 
by the anal sphincter. Examination will dis- 
close that the lower end of the bowel retains 
its normal relation. 

Treatment. No class of surgical cases 
offers more serious problems in their correc- 
tion than are experienced in the treatment of 
the various forms of hernia through the pelvic 
outlet. The existence of many of these con- 
ditions indicates extensive changes in struc- 
ture and relations which it is beyond possi- 
bility to restore again to normal conditions 
and environment. In urethral prolapse it 
would be folly to attempt to reduce the pro- 
trusion, for it would soon be reproduced. In 





Fig. 5. Prolapsed urethra excised and sutures intro- 
duced to unite the mucosa to the meatus. 
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lig. 6. Rectum anchored by its mesorectum to, the 
posterior parietal peritoneum, the sigmoid loosened and 
reattached below the caecum, while the intestine is sutured 
as it crosses and recrosses the pelvic brim. 


both the cases coming under my observation, 
I have severed the mucosa at the external 
orifice, and after drawing out the protrusion 
have cut it off and sutured the cut surfaces 
together. (Fig. 5.) When the urethral ori- 
fice is enlarged it can be narrowed by remov- 
ing a triangular section of the anterior margin 
of the outlet and suture this transversely, thus 
lessening the tendency to recurrence. The 
external orifice then becomes the narrowest 
part and supports the column above. In 
hernia of the bladder wall, the urethral canal 
is without question relaxed. The canal may 
be narrowed by a plastic operation on the 
vagina which compresses the urethra, but 
the necessity to evacuate the urine renders 
it difficult to provide against recurrence by 
mere tightening up the orifice. It may be 
necessary to secure the bladder wall higher on 
the surface of the uterus, or anchor it in front 
through an abdominal incision. 

In the hernia through the middle orifice of 
the pelvic floor, the vagina, the problem of 
relief is frequently complex. When I came 
upon the professional stage, mechanical means 
were the only resource and all sorts of pes- 
saries were devised. When there had not 
been too great loss of pelvic floor these me- 
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Fig. 7. Rectum attached to the posterior parietal 
peritoneum at A and to the cervix at B, while the peritoneal 
surfaces laterally are sutured to close the retrouterine 
pouch below. 


chanical measures, pessaries, served a very 
useful purpose, the usefulness of which, at the 
present day, is too frequently overlooked. 
It is essential that the displaced structure 
should be readily replaceable, the cervix 
healthy, and the pelvic floor so in evidence 
that it will afford the necessary support for 
the instrument. When the pelvic floor is 
lost the only relief by mechanical measures is 
the employment of a pessary with external 
support, but it irritates the vulva, causes 
pressure ulcerations in the vagina and on the 
cervix so that neither physician nor patient 
finds it agreeable and satisfactory. 

The surgical measures are designed with 
three aims in view: first, to decrease the 
weight of the uterus; second, to combat the 
intra-abdominal pressure, and, third, to 
afford additional support. These aims may 
be accomplished by such slight measures as 
amputation of the cervix, and the simpler 
plastic procedures upon the anterior and 
posterior segments of the pelvic floor, or may 
require very extensive dissection and re- 
alignment of the pelvic structures. The her- 


Fig. 8. Dotted line showing attachment of anterior 
parietal peritoneum over the fundus, which was fixed in the 
anterior abdominal wall. 


nia of the anterior vaginal wall and the blad- 
der affords one of the most serious problems. 
The principal methods for combating this 
condition are those devised by Goffe, Watkins, 
and Dudley. 

Goffe made a transverse or semilunar in- 
cision over the cervix, and from this, to near 
the external meatus, a vertical through the 
vaginal wall, separated the bladder from the 
vagina, in front of the cervix, and the anterior 
surface of the broad ligaments. Where, as 
was not uncommon, the uterus was retrovert- 
ed, he secured a loop of each round ligament 
in front of the uterus, closed the peritoneum 
and stitched the bladder to the anterior sur- 
face of the fundus uteri and to the summit of 
each broad ligament. 

After a similar dissection, Watkins drew 
down the fundus uteri, sutured the vesical 
layer of the peritoneum to its posterior sur- 
face, then sutured through the edges of the 
vaginal dissection and the anterior surface of 
the fundus so that the uterus subsequently 
occupied a position between the vagina and 
the bladder. This operation in Continental 
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Europe is called the Schauta-Wertheim opera- 
tion, or vesicovaginal interposition. The 
redundant vaginal wall is resected before it is 
closed over the uterus. 

This operation is applicable only to the 
sterile or artificially sterilized woman. Where 
the body of the uterus is large, or the cervix 
is long, it subsequently projects upward and 
backward, and thus favors the formation of a 
sacculated condition of the bladder in front of 
the fundus which endangers incontinence. 
This condition may be obviated in the one 
case by removing the large fundus, as sug- 
gested by Pfannenstiel. After the vesical 
peritoneum has been sutured to the posterior 
uterine surface at the level of the junction of 
the cervix and body, a keel-shaped amputa- 
tion is made of the body, and the stump is 
secured beneath the contracted vaginal flaps. 
When the cervix is long, an amputation 
should precede the interposition of the uter- 
us. After repeated operations, according to 
the plans suggested by Goffe and Watkins, I 
am more inclined to favor that suggested by 
Dudley for the amputated cervix. Swung on 
the lower sections of the broad ligaments, the 
lower end of the uterus is so raised that the 
fundus is thrown forward. None of these 
operative procedures is complete, however, 
without being supplemented by rectovaginal 
interposition of the levator ani muscles, a 
procedure which I have followed for the last 
six years and which has been described by 
Barrett, and has been especially emphasized 
lately by the work of Tandler and Halban. 
The procedure consists of raising a flap from 
the posterior segment of the pelvic floor by an 
incision around the posterior margin of the 
vulvar outlet from the remains of one caruncle 
myrtiform to the one on the opposite side. 
After the cicatricial tissue is cut through, the 
structures are separated by blunt dissection 
with the gauze wrapped finger. In marked 
cases the exposure should extend to the level 
of the spine of the ischii which will frequently 
require that the peritoneal floor of Douglas’ 
pouch should be separated for a considerable 
distance. The edges of the levator ani muscle 
are united with continuous or interrupted cat- 
gut sutures. After these sutures are intro- 
duced and tied, the superficial tissues are 
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brought together with a row of sutures, the 
upper one of which is inserted at the left angle 
of the incision, carried across beneath the 
margin of the flap and brought out on the 
opposite side. This suture used as a tractor, 
others are inserted below it, making sure that 
the under surface of.the vaginal flap is in- 
cluded in order to insure obliteration of dead 
spaces. Where the separation of the perito- 
neum is neglected it not infrequently con- 
stitutes a hernia which can protrude from the 
vulva over a well-interposed union of the 
levator ani muscles. This is particularly true 
in women who have passed the climacteric, 
are increasing in flesh and making strenuous 
efforts to maintain the same waist and hip 
measurements. 

The operative procedure designated en- 
sures a firm support and will in the majority 
of cases render unnecessary the opening of 
the abdomen for anchoring the uterus for- 
ward. In marked relaxation, however, the 
unanchored uterus is driven like a wedge 
through the newly constructed pelvic floor 
and should be maintained forward by the 
shortening of the round ligaments, and when 
the uterus shows a disposition to drag on its 
anchorage, by quilting together the perito- 
neum posteriorly, and thus shutting off the 
Douglas’ pouch and at the same time raising 
up and holding back the cervix. Such a 
procedure places the uterus across the pelvic 
brim and utilizes it to control exit from the 
outlet. 

In women who have passed the climacteric 
the uterus has become completely prolapsed, 
and the cervix and protruding vagina present 
extensive gravity sores, therefore, the opera- 
tion of extirpation should be considered the 
procedure of election. The cervix should be 
drawn on with fixation forceps and an incision 
extended over the front of the vagina just 
posterior to the urethra, around the cervix, 
hugging the latter closely posteriorly. The 
bladder should be pushed back, the perito- 
neum opened in front, the broad ligaments 
ligated to secure the uterine and ovarian 
arteries. Following the removal of the uter- 
us, the vesical peritoneum should be united 
with a continuous chromic catgut suture from 
side to side, making the line of suture vertical. 
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The inner or peritoneal surfaces of the broad 
ligaments are united with the same suture, 
exercising care that it raises up the prolapsed 
bladder, and the suturing is continued until 
the entire peritoneal wound is closed. The 
ends of the broad ligament stumps are made 
to approximate or overlap each other in the 
median line and particularly beneath the de- 
nuded bladder. The edges of the vaginal 
mucosa can then be united on a transverse 
line in the vaginal fundus, and by a vertical 
one in the anterior wall. This procedure 
should be supplemented by the rectovaginal 
interposition of the united levator ani muscles. 

The rectovaginal interposition of the uter- 
us has been suggested for the correction or 
control of rectocele but the necessary dis- 
turbance of the circulation and the nerve 
distribution, together with the weight of the 
organ associated, has made it seem to me an 
improper procedure. 

The correction and prevention of hernia 
through the anal outlet present serious prob- 
lems. One’s first inclination is to consider it 
an indication of weakness of the sphincter, 
which should be made to stand more rigidly 
on guard, but the futility of this is appreciated 
when we consider that the function of this 
muscle is to relax and to facilitate the expul- 
sion of any material coming:against it, and no 
power to differentiate as to the character of 
the material is afforded it. It is true that a 
weakened sphincter may favor a hernia of the 
rectal mucosa and may consequently require 
to be tightened as a part of the procedure, but 
the chief aim should be that the bowel should 
not impinge against it. The operative pro- 
cedures are necessarily divided into extra- 
abdominal and intra-abdominal, according to 
the situation of the hernial protrusion, wheth- 
er of the lower end of the bowel or an invagina- 
tion of the rectum or sigmoid. 

In the first class where there is a redundant 
or prolapsed portion, a collar can be ampu- 
tated and the edges sutured together some- 
thing like an exaggerated Whitehead opera- 
tion, but this has always seemed to me to 
endanger the sacrifice of the sphincter muscles. 
The sphincter is generally overstretched and 
no longer exerts a restraining influence on the 
contents of the canal. I have seen two cases 


in which the eversion involved the lower part 
of the intestine, but in the first it was associat- 
ed with an extensive prolapse of the rectum, 
so that the woman, a large fleshy person, sit- 
ting with either buttock on a chair and strain- 
ing the bowel would form a tumor six inches 
long. A triangular section was removed from 
the anterior wall and a considerable section 
from the sphincter. The bowel was united 
with a double row of transverse sutures and 
the ends of the retracted sphincter united. 
The abdomen was opened, the intestine drawn 
up and sutured by a number of sutures to 
the side of the abdomen and to the abdominal 
incision. ‘This patient was entirely relieved 
for a number of years but there was ultimately 
a recurrence, though to nothing like the former 
degree. 

The second was a woman, aged 39, mother 
of six children in five pregnancies, who was 
twice operated on for laceration of the pelvic 
floor, by the late Dr. Joseph Price. When I 
saw her the effort of straining would evert 
the bowel, forming a projection about four 
inches in diameter. This projection would 
occur when much upon her feet, and, as she 
attended a small store, it was a source of con- 
tinual distress. February 19, 1910, at the 
Jefierson Hospital, I cut through the vaginal 
septum into the rectum and removed a section 
of the anterior wall of the rectum extending 
some three inches up the canal, but instead of 
excising a section of the sphincter I overlapped 
its ends. In addition the cervix was ampu- 
tated, the anterior vaginal wall split and re- 
tracted, pushing back the bladder and anchor- 
ing it higher on the uterus. A rectovaginal 
interposition of the levator ani was made. 
The abdomen was opened, the round liga- 
ments anchored to the abdominal wall, the 
rectum drawn up and anchored on either side 
of the pelvis, and in closing the abdominal 
incision the uterus was sutured by its anterior 
surface which held it well out of the pelvis. 

In February of the present year, two years 
later, she again entered the hospital com- 
plaining of a sensation as of the re-formation 
of a rectocele. The sphincter control was 
perfect, while she had none previously. There 
was no disposition to rectal protrusion but 
it was all confined to the postuterine structures 
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of the vagina. The vagina and perineum 
were opened to the sphincter, a projecting 
pouch of the peritoneum pushed back, and 
the levator ani muscles exposed and isolated 
at a higher level, when they were sutured in the 
middle line and covered by superficial sutures, 
which closed the exterior portion of the wound 
in the vagina and perineum. 

In the second class of cases, where the lower 
two or three inches of the bowel retains its 
position, but an invagination of the sigmoid, 
or even colon, takes place through the anus, 
it would be useless to confine the operative 
procedure to the narrowing of the sphincter. 
Amputation of the hernial projection through 
the anus would be both ineffective and un- 
satisfactory. The removal of the prolapsed 
part from below would be almost impossible 
and the occurrence of a stricture would be 
endangered. Unless the anus has been over- 
stretched it should not be disturbed, but the 
operative procedure should be an abdominal 
one. The intestine can be drawn up and the 
slack portion excised, or a lateral anastomosis 
may be done as suggested and practiced by 
McArthur of Chicago. 

The resection of the intestines endangers 
the occurrence of a stricture at the site of the 
union while the anastomosis, unless the af- 
fected intestine is anchored, endangers its 
becoming dragged upon by the heavy loop. 

The following history of one of my patients 
illustrates a method of procedure which may 
be employed in whole or in part in such cases: 


Mrs. F., aged 37 years, the wife of a physician and 
the mother of two children, a strong, rugged woman, 
had suffered for several years from a protrusion of 
the bowel which obliged her to complete the act of 
defecation with the aid of a finger. When I exam- 
ined her I found that the protrusion was an invagina- 
tion which began at the point of insertion of the 
peritoneum over the bowel, while the hernia pro- 
jected four inches from the anus. The anus, when 
the tumor was replaced, was sufficiently tight to 
prevent the escape of gas or liquid feces. The 
fixed point of the distal end was too high to permit 
of ready access for operative procedure from below. 
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While it is true that by splitting the anterior wall 
ot the rectum through the sphincter into the vagina 
it would have been possible to have amputated the 
protruding mass, the soiling and infection of the 
peritoneal cavity would have been difficult to ob- 
viate, and besides the possibility of a stricture at the 
site of this amputation and the risk of imperfect 
union of the sphincter, together with a relaxed 
condition of the intestine above, made me feel it 
was wiser to leave intact the pelvic floor, and open 
the abdomen. 

On the 18th of December, at St. Agnes’ Hospital 
a median abdominal incision was made, when it was 
found there was a long mesorectum and a deep 
retrouterine pouch. Passing the finger behind the 
uterus the rectum could be readily invaginated 
through the fixed portion at the bottom of this 
pouch; the rectum, sigmoid and colon were loosely 
attached by the peritoneal fold. The rectum was 
drawn up, its peritoneal surfaces incised on either 
side as far back as could be done without endanger- 
ing its vascular supply, the peritoneum spread out 
and sutured on each side to the posterior parietal 
peritoneum (Fig. 6), thus anchoring the rectum. 
The anterior surface of the rectum was sutured to 
the posterior surface of the cervix and the perito 
neum on either side quilted together in such a way 
as to form a peritoneal floor and close the lower part 
of Douglas’ pouch. (Fig. 7.) The intestine above 
this was so extensively convoluted as to make it 
a question how to dispose of the loop in such a way 
as to obviate the danger of fecal accumulation within 
it. The peritoneum on the outer side of the sigmoid 
was incised and the loop of intestine thus freed car 
ried across and fastened beneath the end of the 
cecum on the right side. The lower margin of this 
loop was sutured by catgut at several points as it 
thus passed across the brim of the pelvis. The 
upper portion of the loop was sutured to the base of 
the mesentery, and the intestines and omentum 
dropped over the loop. The appendix was re 
moved. To insure still further security against 
prolapsus, after cutting the Fallopian tubes and 
suturing the uterine cornua to insure subsequent 
sterilization, the parietal peritoneum in closing the 
abdomen was carried around, sutured to the sides 
of the uterus, and the fundus brought up between 
the recti (lig. 8), and secured to the under surface of 
the aponeurotic layer of the abdominal wall. 

Aside from severe nausea for forty-eight hours 
following the operation, the patient experienced no 
unfavorable symptoms. She suffers less fiom con- 
stipation than prior to the operation, has experienced 
no inconvenience from the operative procedure, and 
is free from all symptoms associated with the former 
invagination, 
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OVARIAN TUMORS COMPLICATING PREGNANCY, DELIVERY, AND 
THE PUERPERIUM' 


By CHANNING W. BARRETT, M. D., Curcaco 
Professor of Gynecology, University of Illinois Medical School; Gynecologist to Chicago Policlinic School and Hospital; Gynecologist to Henrotin 
Memorial Hospital; Obstetrician to Cook County Hospital. 


HE well-known discomforts, dangers, 
nutritional disturbances, and psycho- 
logic changes due to either pregnancy 
or the ovarian tumor are greatly aug- 

mented when the two conditions are coinci- 
dent. 

The position of surgical treatment for 
ovarian tumors alone is established, but 
obstetrical conservatism on the one hand 
and surgical aggressiveness on the other, still 
leave the treatment of ovarian tumors during 
pregnancy, delivery, and the puerperium, an 
unsettled question. There has been, and 
still is, such variation of opinion that it has 
seemed not unwise to present a paper which 
will elicit an opinion from this society, com- 
posed as it is, of surgeons interested in ob- 
stetrics, and obstetricians interested in pelvic 
surgery, for the guidance of the occasional 
operator. 

Surgery of pregnancy is in the develop- 
mental stage. It has been hampered by 
many preconceived and erroneous notions, 
some of which are: 

1. That the life of the child zu utero has 
relatively little value. 

2. That, when pregnancy is found com- 
plicated by pathology, the easiest and safest 
way to simplify matters is to terminate preg- 
nancy. 

3. That patients do not stand operations 
well during pregnancy. 

4. That following operative procedure, 
abortions are to be expected. 

5. That if pregnancy continues the child 
will be ‘‘marked.”’ 

More consideration is at present being 
given the child im ulero by sociologists and 
obstetricians. We are more and more com- 
ing to believe that the child has rights a little 
more nearly on a par with the mother, and 
that, if the presence of pathology and the 
growth of the ovum clash, the pathology and 


1 Read before the Chicago Gynecological Society, January 19, 1912. 


not the ovum should be removed or, if the 
removal of a growth would sacrifice the ovum, 
the growth should remain if it add only slight- 
ly to the mother’s risk. Abortions have too 
frequently been performed for conditions 
which at the worst would only result in ab- 
ortion. The child having rights, we should, 
in the presence of pregnancy complicated by 
a tumor, remember that we have two patients 
with one tumor rather thar one patient with 
two tumors; not what is the easiest way to 
simplify a complex situation, but how best to 
do it to save both lives. 

It is understood that a percentage of cases 
develop such complications during pregnancy 
that relief is imperative, but a considerable 
number of cases are seen at a time in which no 
symptoms force immediate action. It would 
seem proper that the discussion from this 
society, as well as evidence from the collected 
cases, should combine with statistics at hand 
to answer as far as possible the following 
questions: 

1. Shall the ovarian tumor, discovered 
during pregnancy, be removed even though 
symptoms be absent, or only slight, or does 
obstetric conservatism demand the expectant 
plan of treatment? 

2. Do the complications of delivery and 
the puerperium in the presence of ovarian 
tumor warrant an expectant plan of treat- 
ment? 

3. Is there a certain period of pregnancy 
most favorable for operative procedure, for 
which we should wait, or which, if past, 
should compel the patient to go to term? 

4. Which more greatly predisposes to 
abortion—the removal of an ovarian tumor, 
or its presence? 

5. Does the removal of double ovarian 
tumor necessarily result in abortion? 

6. Should the abdominal or vaginal route 
be chosen for removal? 


(See discussion, p. 106.) 
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7. Does tapping, puncture, or induced 
abortion relieve a complicated situation 
sufficiently to warrant such procedure? 

In order that our conclusions may not 
represent opinions only, we have collected a 
series of one hundred and fourteen recent cases 
of ovarian tumors complicating pregnancy, 
labor and puerperium, including five cases 
seen personally, the results of which speak 
very decisively in answer to some of the im- 
portant questions above. 

In this series of one hundred and fourteen 
cases, seventy-six were operated on for re- 
moval of the tumor during pregnancy previous 
to full term. Of these seventy-six cases, 
seventy-three mothers recovered; one of 
those dying being the case of Ribbius, in which 
an exploratory puncture, without effecting 
the removal of the tumor, was made through 
the vagina in the sixth month of pregnancy; 
six days later laparotomy was performed, 
because of peritoneal symptoms, but the 
patient died from peritoneal infection. In 
the second case, the one of Clemenz, hamor- 
rhage occurred from the stump after the re- 
moval of a pedunculated tumor; a dead foetus 
was removed the following day. Eighteen 
days after the operation an abscess of the 
parotid was opened and two days later death 
occurred. The third case, reported by Loben- 
stine, was operated upon in the sixth month 
of pregnancy, a laparotomy .was performed 
and the foetus extracted in a severe case of 
sarcomatosis, the patient dying three months 
after the operation. 

It will be seen then, that in this series of 
seventy-six cases operated upon during preg- 
nancy, only one death of the mother occurred 
after an elected cceliotomy with removal of 
the tumor, this being the case of Clemenz, 
which suffered an accidental haemorrhage with 
subsequent abortion, infection and pyamia. 
Of the seventy-three cases that lived, sixty- 
three went to term. One case, that of Leh- 
mann, had a hysterectomy, pregnancy not 
being suspected. This leaves only nine cases 
of abortion or premature delivery following 
single or double ovariotomy in seventy-three 
cases, and that notwithstanding the fact that 
many cases had torsion, infection, incarcera- 
tion, etc., so that not infrequently the abor- 
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tion was merely the result of damage previ- 
ously inflicted. We must decide for or 
against immediate operation, however, not 
alone by the results of the immediate opera- 
tion, but by the results obtained by the ex- 
pectant treatment. Of our series of one hun- 
dred and fourteen cases, thirty-eight cases 
were unoperated before term. 


mother died before term (Kelly). 

mothers were lost at term. 

children lost (1 pair of twins). 

Cesarean sections were performed (2 mothers 
died, 1 pair twins died). 

cases no operation (4 mothers died). 

vaginal ovariotomies (1 mother died, 1 child 
died). 

vaginal punctures (1 mother died). 

abdominal ovariotomies during labor. 

abdominal ovariotomies during puerperium. 

cases were operated in which route of operation 
is not mentioned. 

1 craniotomy. 
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The results shown in the cases dealt with 
at term give overwhelming evidence in favor 
of dealing with the tumor before labor sets 
in. This shows a maternal death rate of 18.4 
per cent as compared with 2.6 per cent in 
cases operated before term, leaving out the 
case that died from sarcoma, and even this 
small percentage is accounted for by an acci 
dental hemorrhage and an ill-advised method 
of operation, viz.: vaginal puncture. 

It cannot be claimed in justification of the 
greater mortality at term, that the most com- 
plicated cases were included in this list, for 
it would be the least complicated cases that 
would not demand earlier attention. Very 
slight difference is shown in the foetal mortal- 
ity, but here again the waiting treatment is 
more at fault than is at first apparent, for in 
several instances the expectant treatment re- 
sulted in such damage that abortion followed 
an operation during pregnancy. Add to this 
high maternal and foetal mortality of the 
expectant treatment, the fact that only seven 
of the thirty-eight cases escaped operation, 
and that four of those seven died and the re- 
maining three still have the tumor with which 
to contend, and it would seem that there is 
little to recommend this form of treatment. 

A study of our series as to the time of the 
operation, reveals the following: 
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Forty-four cases are recorded operated 
during first half of pregnancy, three abortions, 
no death of mother. 

Eighteen cases are recorded operated dur- 
ing second half of pregnancy, four abortions, 
death of three mothers. 

Fourteen cases, time not recorded, two 
abortions, no death of mother. 

This would indicate again the advisability 
of early operation, the expectant treatment 
being responsible for the poorer results during 
the latter half of pregnancy. The results 
during the latter half, however, are so far 
superior to results at term, as to warrant re- 
moval of the tumor during this period. 

A study of the cases of double ovarian 
tumor shows that out of eight double ovari- 
otomies six went to term, this evidence con- 
tradicting the opinion that pregnancy cannot 
continue without corpus luteum. The slight- 
ly higher rate of abortion in double ovariot- 
omies in our series, as well as in that of others, 
leaves us in doubt as to whether the presence 
of ovarian tissue has a beneficial influence 
upon pregnancy, or whether the increased 
injury incident to the presence of two tumors, 
and then the removal of two, does not account 
for this increased percentage of abortion. 

My personal experience with ovarian tu- 
mors during pregnancy is limited to five cases. 

Case 1. Mrs. R., seen in the P. & S. College 
clinic. Patient brought in in collapse from rupture of 
pelvic tumor. Pregnancy not diagnosed before 
operation, but suspected at time of intra-abdominal 
examination. Fluid and sac of left ovarian tumor 
removed. Pregnancy went to term. 

CaAsE 2. Mrs. W. Multipara; had worn pessary 
after birth of last child for retrodisplacement. Pa- 
tient pregnant 214 months, and presenting symp- 
toms of incarceration with threatened abortion. 
Bimanual examination revealed tender, incarcerat- 
ed, pregnant uterus and left ovarian tumor. Ab- 
dominal operation was done, the cyst and sac with 
fluid were removed, the uterus freed, and the round 
ligaments shortened. Pregnancy continued to 
term. 

Case 3. Mrs.S. Multipara. History of tumor 
complicating last childbirth and puerperium, but 
which had given little trouble since, until last two 
months. Examination revealed a two-fist sized 
mass in the pelvis, closely attached to the uterus 
which organ was crowded upward and to the left. 
Abdominal operation revealed infected dermoid of 
right ovary so closely connected with the uterus 
that the uterus had to be stitched upon removal of 
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the tumor. Abdomen closed with wick drainage, 
which was removed in 36 hours, as recovery was 
without rise in temperature. Pregnancy continued 
to term, and patient when last seen was again preg- 
nant. 

CasE 4. Mrs. S. Multipara; 414 months preg- 
nant. Gives history of mass felt for four or five 
years, but giving notrouble. Hard working woman, 
was helping husband to unload a carload of coal, 
when severe pain came on. When seen several days 
later, patient anxious in appearance and extremely 
sick, but with moderate temperature. A large, firm 
mass was felt in upper left quadrant of the abdomen. 
Bowels greatly distended with gas. Pregnant uterus 
occupying lower part of abdomen. Ovarian tumor 
with twisted pedicle complicating pregnancy and 
with secondary peritonitis was diagnosed. Opera- 
tion revealed free fluid, bowels distended and mark- 
edly injected. Tumor gray-blue-black in appear- 
ance and pedicle with complete twist. Tumor size 
of a head, easily removed without puncture. Ab- 
domen closed with drainage. Recovery uninter- 
rupted, pregnancy going to term. 

CaAsE 5. Mrs. J., doctor’s wife. Seen in con- 
sultation with Dr. Steele. Patient greatly emaciat- 
ed and reduced in strength, but presenting great 
distention of the abdomen. Large ovarian tumor 
with pregnancy 6 to 7 months diagnosed and opera- 
tion advised, which was done by Dr. Steele assisted 
by Dr. Davison. Premature delivery followed 
within 18 hours. Patient recovered. Abortion 
undoubtedly due to previous compression. 


The results shown in our series are sub- 
stantiated by the statistics of others as fol- 
lows: 

Patton collected ninety-five cases treated 
expectantly, thirty-one cases treated by punc- 
ture, and one hundred and eighty-four cases 
treated by abdominal section. The ninety- 
five cases treated expectantly, for fear of 
interrupting pregnancy, resulted in twenty- 
five maternal deaths, four of which were in 
cases operated on after labor, and twenty-one 
not operated on at any time. Twisted pedicle 
was observed twenty-nine times, four before 
labor and twenty-five during the puerperium. 
Rupture of cysts occurred in thirteen in- 
stances, three before and ten during or after 
labor. Suppuration was observed six times 
during the puerperium. Pregnancy was in- 
terrupted in 18.9 per cent of the cases. 
Mortality in cases not operated on at all, 
45.6 per cent; mortality in cases operated on 
after delivery, 8.1 per cent. Patton’s cases 
treated by puncture or tapping showed a 
maternal mortality of 18.7 per cent, and 
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interruption of pregnancy in 54.8 per cent of 
cases. His one hundred and eighty-four 
cases treated by abdominal section showed 
one hundred and seventy-six recoveries with 
eight deaths, a mortality of only 4.3 per cent 
in spite of the fact that forty-six cases had 
twisted pedicle and some of them were in 
desperate condition. Interruption of preg- 
nancy occurred in 19 per cent of the cases, 
which may be charged largely to complica- 
tions. His 18.9 per cent of interruptions in 
cases treated expectantly, leaves the other 
81.1 per cent to contend with the ovarian 
tumor at birth. 

Nystroem from Engstroem’s clinic in 
Helsingfors reports one hundred and eleven 
cases of ovarian tumors and pregnancy with- 
out operation, in 25 per cent of which interrup- 
tions occurred. Of 37 cases operated on 13 
per cent were followed by abortion. 

Sahnwald of the clinic in Breslau collected 
thirteen cases of ovariotomy during preg- 
nancy with not one maternal death and only 
two abortions. (10.02 per cent.) 

Flatau gives statistics of two hundred and 
eighty-four cases of ovariotomy during preg- 
nancy collected from the literature of 1892 
to 1905. In forty cases or 17.2 per cent 
pregnancy was interrupted. Two of these 
interruptions were criminal abortions per- 
formed after the operation. In two other 
cases the foeti were macerated when delivered 
twenty-four hours after the operation. In 
one case the pregnant uterus was taken for 
a tumor and punctured. In two cases the 
abortion took place ten and twelve weeks 
respectively, after operation. These cases 
were left out and the statistics are then as 
follows: 

Two hundred and seventy-seven ovariot- 
omies with forty-two abortions or 15.1 per 
cent. The statistics further show that in 
many cases, not the ovariotomy, but a 
more or less number of complications were 
the cause of interruption of the pregnancy. 
One case was complicated by ‘‘adenoma cap- 
illare” and adhesions. Four cases of dermoids 
were found, two of them bilateral. In two 
cases the tumors were ruptured during opera- 
tion, most likely as a result of technical 
difficulties. Two cases were purulent and 


one of them intraligamentous. Six cases had 
torsions and one case was complicated with 
pleuropneumonia. Thirty-nine cases of bi- 
lateral tumors were operated on and thirty- 
two came to term, two of the cases interrupted 
were bilateral dermoids, one complicated 
with hyperemesis and one had a second lapar- 
otomy for severe hemorrhage. 

Petri cites a case of Essen-Miiller in which 
extirpation of both ovaries with the corpus 
luteum was followed by normal delivery of a 
living child at term, two hundred sixty 
days after operation. Petri thinks that im- 
plantation of the ovum and continuation of 
the pregnancy do not depend upon the corpus 
luteum, and that normal ovarian tissue is 
necessary for implantation only, after which 
pregnancy may continue even though both 
ovaries be removed. 

Spencer reports forty-one cases, twelve of 
which were operated on during pregnancy 
and the remainder during the puerperium. 
Of the twelve cases operated on before de- 
livery nine were operated during the first half 
of pregnancy and two of these aborted, both 
having double tumors removed, although 
enough ovarian tissue remained in one case, 
so that the patient had a succeeding preg- 
nancy and went to term. 

Spencer’s forty-one cases had torsion 
fourteen times, this large percentage un- 
doubtedly being due to so many of his cases 
having been dealt with during the puerperium. 

McKerron found torsion in 12.5 per cent 
of one thousand, two hundred and _ ninety 
ovarian tumors at large, but found torsion in 
30.4 per cent of cases during the puerperium. 

From these statistics we cannot fail to be 
impressed with the fact, that the usual hazards 
of ovarian tumors, namely: pressure, rupture, 
hemorrhage, torsion, suppuration, etc., are 
greatly increased with the onset of pregnancy, 
some of them being still more increased dur- 
ing labor, and are well-nigh appalling during 
the puerperium. To these hazards must be 
added the interferences to pregnancy and 
labor. They show such results with appro- 
priate treatment, that abortion for simplifica- 
tion, or tapping for temporizing is unwarrant- 
ed, or, to be liberal, rarely justifiable. They 
show with convincing evidence, that ccoeliot- 
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omy with ovariotomy, even double, is fol- 
lowed by abortion only slightly in excess of the 
damage already done, prevents abortion from 
further damage, and brings the patient to 
labor at term, uncomplicated by presence of 
a tumor. 

They show that if the temporizing treat- 
ment is pursued many patients will abort, 
many will develop complications during preg- 
nancy, and the remainder are brought to labor 
with the tumor present, making operative 
procedure common, and should delivery be 
accomplished, the patient but enters the most 
hazardous period, the puerperium. Spencer 
and others recommend that cceliotomy be 
performed immediately after delivery on 
account of the extreme danger of the puer- 
perium. 

Time will not permit a discussion of the 
differential diagnosis, but a few points may be 
mentioned. Literature abounds with in- 
stances in which the sound has been used to 
differentiate between pregnancy and tumor or 
other conditions, but this shows a disregard 
for the child which belongs to another age. 
Usually a careful investigation will determine 
the presence of pregnancy and a complicating 
condition. In the absence of urgent symp- 
toms careful observation is to be recommend- 
ed. With urgent symptoms pregnancy and 
a surgical condition is suspected which will 
lead to exploration. 

During pregnancy an ovarian tumor may 
be so high as to be misinterpreted for hydro- 
nephrosis, or tumor of the kidney, spleen, pan- 
creas or liver. Sometimes in doubtful cases 
the X-ray may help to determine the pres- 
ence of pregnancy and a shadow-producing 
material on the surface may show the foetus 
not occupying the whole tumor. 

In conclusion I would say: 

1. That pregnancy frequently takes place 
in the presence of ovarian tumors, even 
though both ovaries be involved. 

2. That with the onset of pregnancy we 
have two patients with one pathological con- 
dition, rather than one patient with two 
pathological conditions, each with claims up- 
on their constitutional rights to ‘“‘life, liberty, 
and the pursuit of happiness.” 

3. That the growth of the ovum produces 


such changes in position and structure of 
ovarian tumors as to make it a menace to the 
child and mother during pregnancy, that 
extra hazards occur during labor and are at 
their height for the mother during the puer- 
perium. 

4. That induced abortion with its one 
hundred per cent of child mortality is un- 
justifiable, in that it offers no corresponding 
improvement in the condition of the mother. 

5. The early removal of the tumor as soon 
as possible after its discovery, gives a high 
percentage of good results in both mother 
and child and removes the hazard during 
labor and the puerperium. 

6. That abortion following ovariotomy 
any time during pregnancy is in proportion 
to the damage already done. 

7. That tapping or puncture of the tumor 
shows too large a mortality to make them 
justifiable procedures, except as preliminary 
expedients in rare cases. 

8. That the danger of abortion after 
double ovariotomies is not sufficiently great 
as to call for other treatment than that accord- 
ed the single tumor. 

g. The results during the latter half of 
pregnancy are such as to warrant removal of 
the tumor rather than to let the patient con- 
tinue to term, the increased percentage of 
abortion being due largely to increased dam- 
age previous to or during operation. 

1o. A patient in labor with a complicating 
tumor should be placed in the most favorable 
surroundings possible, and labor allowed to 
terminate, if unobstructed. This should be 
facilitated by the use of forceps, if labor is at 
all difficult and the tumor located well above 
the pelvis; position and manual efforts may 
change a pelvic obstructing tumor into an 
abdominal non-obstructing one. 

11. Tumors interfering with labor pains, 
or located so as to obstruct the outlet or pre- 
senting torsion, hemorrhage, or suppuration, 
thus offering immediate abdominal complica- 
tions, may be operated upon with Cesarean 
section accompanying, or, if the outlet is ade- 
quate, as shown by previous easy labors, or 
by liberal measurements, and the soft parts 
well dilated, labor may be allowed to continue, 
after the removal of the tumor. 
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12. Vaginal Cesarean section may be per- 
formed in some instances with inertia. 

13. Vaginal puncture of an obstructing 
tumor may rarely be permissible, but should 
be followed by vaginal or abdominal removal 
before or after labor, as puncture with non- 
removal shows high mortality. 

14. In all operative procedures during 
pregnancy great care should be taken in 
manipulations of the uterus. 

15. The uterus shows such toleration, 
however, that necessary handling, even to 
stitching, need not be feared. 

16. On account of the great risk of torsion 
and degenerations during the puerperium, an 
ovarian tumor should be removed as soon 
after labor as the patient’s condition and 
surroundings will warrant. If delay is nec- 
essary, the tumor should be closely observed. 
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SO-CALLED ESSENTIAL HA MATURIA 
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Urologist to the Presbyterian Hospital; Junior Genito-Urinary Surgeon to Alexian Brothers’ Hospita! 


ject of so-called essential hematuria, I 

called attention to the fact that the class 

of cases to which the term ‘essential 
hematuria” can now be applied are seen 
very rarely if at all (41). 

The writings on this subject have been 
numerous and voluminous since the appear- 
ance of the above-mentioned publication, and 
in an overwhelmingly large number the vari- 
ous authors’ views coincide with the views 
as expressed in the above-mentioned paper. 

This rapid disappearance from our renal 
nomenclature of the phrase “essential hema- 
turia” is due to the following factors: 

1. The universal employment of the cyst- 
oscope and ureteral catheter, by means of 
which one can more correctly diagnose the 
origin of the hematuria, a procedure much 
neglected in former case reports. 

2. The more routine removal of pieces of 
the kidney at time of operation for histologic 
diagnosis. 

3. Pyelotomy in cases of suspected lesions 
of the pelvis or calyces. 

4. Bacteriologic examination of the urine 
obtained from each kidney separately by 
means of the ureteral catheter. 

5. Careful and complete physical examina- 
tions. 

6. Routine employment of the X-ray. 

Before taking up these factors in detail 
and discussing the recent literature on this 
subject, I wish to report the following case: 


[> a previous communication on the sub- 


A. C., aged 45, man, married. 

Previous History. About five years ago the pa- 
tient had his first attack of hematuria, which 
extended over a period of about nine months. There 
was blood in the urine with each micturition, but no 
frequency of urination. Associated with the hema- 
turia were cramp-like pains inethe right upper 
quadrant of the abdomen. In the beginning these 
pains were so severe that the patient was obliged 
to call a physician during the night. The first 
attack of pain quickly subsided and he was free 


from pain for three months, although the hema- 
turia continued during this time. At the end of the 
three months he was again seized with cramp-like 
pain in the right upper quadrant of the abdomen. 
Six months later he had a third attack of right-sided 
pain. He then entered the service of Dr. Bevan at 
the Presbyterian Hospital seeking relief from the 
hematuria, which had now continued for about 
nine or ten months. 

Examination. At this time I cystoscoped him 
with the following result: Bladder capacity 12 
ounces. The bladder mucosa was pale but otherwise 
normal. From the right ureteral orifice bloody urine 
was being emitted in spurts. From the left ureter 
clear urine was emitted. A diagnosis of right-sided 
hematuria was made. 

Operation. The patient was operated on by Dr. 
Bevan, who did a decapsulation operation. The 
patient made an uneventful recovery. There was 
immediate relief from any further attacks of pain, 
but the hematuria remained uninfluenced by the 
decapsulation, as the bloody urine continued for ten 
months after the operation. 

He then remained free from symptoms for about 
three and a half years, when the hematuria re- 
turned. This attack of hematuria was also contin- 
uous, the urine being bloody all of the time; the 
patient, however, was more free from pain, there 
being only mild attacks in his left side. He re- 
entered the hospital and I again cystoscoped him 
for Dr. Bevan. The bladder was normal. The 
ureteral orifices and the internal urethral orifices 
were normal. From the left ureter bloody urine was 
emitted. The patient left the hospital and was not 
seen again until he entered the genito-urinary 
department of the Alexian Brothers’ Hospital, 
having been referred to Dr. Louis E. Schmidt by 
Dr. F. A. Rettig. 

Physical examination. Head and neck: eyes 
react to light and accommodation; tongue is 
coated; posterior cervical glands enlarged. Tho- 
rax: heart and lungs negative Abdomen: on 
deep palpation a sensitive spot ‘ound one-half 
inch to the right of the umbi. .s,—there were 
sensitive areas along the right costal arch and above 
the pubes; genitalia, negative; nervous system, 
negative. Rectal examination: prostate small, 
otherwise negative, right seminal vesicle sensitive; 
left seminal vesicle negative. Cystoscopy: Mild 
degree of generalized trabeculization; internal 
urethral orifice negative; left ureteral orifice con- 
gested and gaping, emitted bloody urine; right 
ureteral orifice negative. 
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Double ureteral catheterization. The catheters 
pass up into the pelves of both kidneys without any 
obstruction. 


Right Left 
Clear Bloody 
Acid Acid 
Albumin trace Albumin 


Few red blood-cells 

No pus-cells 

No casts found 

— DL £07 

Urea 1 per cent 
Phenolsulphonephtha- 
lein test appeared in 41% 
minutes; excreted 28.09 
per cent in one hour. 


Many red blood-cells 
No pus-cells 

No casts found 

— A .98 

Urea 0.7 per cent 
Phenolsulphonephtha- 
lein test appeared in 
four minutes; excreted 
37.5 per cent in one hour. 


Cryoscopy of blood, = — .56. Blood cultures 
were sterile. Urine cultures were sterile. 

Blood count: Red cells, 3,360,000. White cells, 
11,500. Hemoglobin, 65 per cent. Sputum exam- 
ination: No tubercle bacilli found; urinary 
examination for tubercle bacilli was negative. 
Blood-pressure: Right arm, 122 mm.; left arm, 
118mm. X-ray examination was negative. 

Because of the long duration of the bleeding, of 
failure to check the hemorrhage by medical treat- 
ment, and, in view of the negative physical findings, 
it was decided to operate on the left kidney, as it was 
conclusively proven to be the source of the hama- 
turia. 

Operation, December 13, ro11 (Dr. L. E. Schmidt.) 
The kidney was exposed through the usual oblique 
lumbar incision. The surface of the kidney was 
irregular, showing many scars and retractions of a 
moderate degree. In spots, here and there, the 
capsule had the appearance of thickening. There 
was no marked change in the color of the kidney. 
Decapsulation, with excision of a piece of kidney 
tissue for microscopic examination, was done. The 
wound was closed in layers and a cigarette drain 
inserted which was removed at the end of twenty- 
four hours. 

Postoperative course. Immediately after the oper- 
ation all blood disappeared from the urine, so that 
the urine was clear. No red blood-cells were found 
in the centrifugalized specimens examined at regular 
intervals during the patient’s stay in the hospital, 
“nor were any casts found.” Convalescence was 
uneventful except for a slight catgut infection. 


HISTOLOGIC EXAMINATION 


The glomeruli presented various changes. 
In some there was an increase in the nuclei 
which stained rather deeply. Some of the 
glomeruli showed vacuolization of the cells 
covering the Malpighian tufts. The most 
characteristic change in the glomeruli was the 
connective tissue change. This was variously 
increased; in some of the glomeruli there was 


only a slight connective tissue thickening of 
Bowman’s capsule; other sections showed 
this change more advanced, so that the 
entire glomerulus had undergone complete 
fibrosis. A few of these glomeruli were sur- 
rounded by areas of round-cell infiltration. 

The tubules showed various changes of 
degeneration, in some instances having gone 
on to complete necrosis. The lumen of the 
tubules contained a coagulated material. In 
others the lumen was completely filled with 
necrotic epithelial cells. 

The blood-vessels showed in many sections 
quite a marked thickening and in one area a 
well-developed encroachment of the thickened 
walls onto the lumen. 

There was no increase in the interstitial 
connective tissue. The previously described 
areas of round-cell infiltration were limited 
to a few glomeruli. 

The interesting features of this case are: 

1. The long-continued duration of each 
attack of hematuria. 

2. The relatively long time between the 
two attacks. 

3. The prompt cessation of the bleeding 
following the decapsulation. 

4. The very evident gross and microscopic 
changes in the kidney. 

5. Absence of albumin and casts in the 
urine in the presence of marked nephritic 
changes in the kidney. (Postoperative ex- 
amination). 

It is unnecessary to go into the details of 
cystoscopy and ureteral catheterization at 
this time. It is quite apparent that this is the 
most accurate method at our command which 
furnishes definite data regarding the origin 
of the blood. No one nowadays would diag- 
nose a painless hematuria as a case of “essen- 
tial hematuria,” unless a cystoscopic examina- 
tion has first been made. Still, one finds in 
the literature, case reports of ‘‘essential 
hematuria,” in which no cystoscopic examina- 
tion has been made. This group of cases is 
further narrowed down by the employment 
of more recent additions to our diagnostic 
armamentarium, namely, the X-ray, the 
shadographcatheter, and pyelography. 

The more routine removal of pieces of 
kidney tissue for diagnosis has done more 
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perhaps than any one factor in disproving the 
theory of “essential hematuria.” This should 
include, of course, those cases in which a 
nephrectomy has been carried out and _ his- 
tologic examinations of the kidney have been 
made. A report of the histologic findings 
settles the diagnosis in the largest number of 
cases. But in cases in which the histologic 
report of an excised piece is negative, we must 
reckon with the possibility of a localized 
process or processes in the kidney which were 
not included in the excised piece of tissue, or 
of a lesion in the renal pelvis. 

In my previous paper, I dealt with the 
reports of 130 cases, sixty-two of which had 
had a microscopic report; fifty-three cases 
showed various nephritic changes (41). 

The more carefully these cases are studied, 
the fewer are the cases which in the future 
will be called ‘‘essential hamaturia.”’ 

Recently a bacterial phase has been added 
to the question. It has been suggested at 
various times whether or not so-called essen- 
tial hematuria might not be the result of 
infection by the colon bacillus. Billings (5) 
reports two interesting cases bearing on this 
subject. 

Case 1. A woman, aged 24, had had intermit- 
tent hematuria for six years or more. A moderate 
pyuria existed. The urine obtained from the right 
kidney per ureteral catheter contained pus and 
B. coli communis. Operation: Nephrectomy. The 
mucosa of the pelvis was congested and thickened. 
A small section of kidney removed for histologic 
study showed interstitial nephritis. Disappearance 
of the hemorrhage after injections of colon vaccine. 

CasE 2. A physician, aged 58, was suffering from 
a right-sided hematuria. A specimen of urine was 
obtained from the right kidney per ureteral catheter. 
This contained a pure culture of B. coli communis. 
Disappearance of the hematuria after the third 
injection of colon vaccine. No more bleeding. 


A. Elliott (18) also considers the possibility 
of B. coli communis inducing painless hema- 
turia in his report of a case of toxic hama- 
turia. 


“The type of toxemia observed during the 
hematuria was distinctly gastro-intestinal. It 
became apparent on investigation of this point that 
it was possible to induce hematuria by directing the 
patient to eat freely of all red meats, at the same 
time neglecting the bowels, which were somewhat 
torpid. Under these conditions headache, backache, 
and fever would appear and the urine would become 


concentrated and found to contain blood, albumin, 
and casts. A mercurial laxative coupled with a non- 
proteid diet never failed to control the symptoms, 
and so long as meats were avoided or consumed in 
strictly moderate amounts, there was no recurrence 
of the toxemia and the hematuria. In this case 
there is established a direct connection between the 
hematuria and a toxemia induced by the ingestion 
of meats, in all likelihood a bacillus coli communis 
activity. It may even be possible that the kidneys 
during these periods of severe hematuria were the 
seat of an acute bacterial invasion. Such an event 
may be more common than we at present realize. 
We may, perhaps, be justified in assuming the 
ability of an acute bacterial infection of the kidneys 
to cause hematuria.” 


In his article on hematuria, William Hale 
White (69) also mentions a bacterial factor 
in the production of hematuria. ‘It is, per- 
haps, conceivable that the trouble is due to 
the passage of bacteria from the blood through 
the kidney into the urine. This must be set- 
tled by future investigation, but it must be 
remembered that in two of Katzenberg’s 
cases the urine was examined bacteriological- 
ly without finding any micro-organisms.” 

The bacterial factors in the production of 
hematuria will naturally lead us to ask 
whether or not many of the previously re- 
ported cases of essential hematuria in which 
no cause could be found for the bleeding were 
not due to infections by the colon bacillus. or 
perhaps other micro-organisms. 

Aside from the bacterial origin of painless 
hematuria, the largest number of cases are 
due to inflammatory or degenerative changes 
in the kidney. This for the reason already 
stated earlier in this paper. 

In a contribution to the etiology of uni- 
lateral nephritis, Gaudiani (25) comes to the 
following conclusions. ‘From our present 
knowledge we must assume that the so-called 
‘hemorrhagic nephralgias’ are always called 
forth by some severe lesion of the kidney. 
With the exception of cases of tuberculosis, 
stone, tumor, torsion of the pedicle, or Bright’s 
disease, all cases described as hemorrhagic 
nephralgia are due to circumscribed inflam- 
matory processes and are cases of so-called 
unilateral nephritis. Pathologic experiments 
and clinical observations permit the conclu- 
sions that many of these lesions are the result 
of bacterial invasion of the kidney.” 
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Golling (26) also favors an inflammatory 
origin of the bleeding. ‘‘ Renal hematuria not 
produced by the usual causes, stone, tumor, 
tuberculosis, is seen in hemophilia, strains, 
traumatism, pregnancy and movable kidney. 
Usually the hematurias are produced by 
nephritic changes, not presenting uniform 
anatomic pictures, and hence cannot be more 
accurately defined. The absence of albumin 
and casts does not exclude nephritis.” 

DeVaux (16) states that most authorities 
to-day are of the opinion that a so-called es- 
sential hematuria does not exist. With few 
exceptions the kidneys extirpated for severe 
hemorrhages show changes histologically. 
It is true that in some of the cases the changes 
were so slight that some authors, notably 
Caspar, do not look upon any causal connec- 
tion between the bleeding and the histologic 
changes. DeVaux further states: “If the 
urine from the non-bleeding kidney is normal 
it does not prove that this kidney is intact, 
because nephritis does not have to produce 
albumin and casts.”’ 

The statements of Golling, DeVaux, and 
others, that nephritis does not have to pro- 
duce albumin and casts, are borne out in the 
above-reported case. Since leaving the hos- 
pital, I have had occasion to examine the 
patient’s urine. There was no albumin, casts, 
or blood present, although from the above- 
mentioned histologic findings he has a badly 
damaged kidney. 

The fact that only one side bleeds at the 
time of examination or at repeated examina- 
tions does not exclude the existence of a lesion 
in the other kidney. By referring to the 
history it will be seen that his two attacks 
of hematuria were four years apart and that 
only one side was bleeding at the time of 
operation; the opposite kidney was secreting 
a urine devoid of any characteristic changes 
upon which a diagnosis of nephritis could have 
been made. 

That both kidneys may be involved to the 
same extent by the same pathologic process 
and still only one be the source of active bleed- 
ing has been reported by others—Lane (2). 

In a case previously reported I had the 
opportunity of witnessing this phenomenon. 
Briefly the case was as follows: 


UNILATERAL 


KIDNEY HASMORRHAGE 


w 
sI 


A.S.,aged 22, had had a painless hematuria of five 
months’ duration, during which time his urine was 
never free from blood. The only pain of which the 
patient complained was in the upper left quadrant 
of the abdomen, which had persisted for about three 
weeks. 

General examination. Temperature 101, pulse 
100. Marked pallor of the skin and mucous mem- 
branes. The heart: distinct apical pulsation in the 
fifth interspace, high accentuation of the second 
pulmonic, a mitral murmur and a slight murmur of 
aortic insufficiency. Abdomen: liver palpable 
below the costal arch, and a tumor mass in the left 
side was found. Marked cyanosis of the finger- and 
toe-nails. 

Cystoscopically, bloody urine was being emitted 
from the left ureteral orifice and clear urine from the 
right. The first urinary report showed blood and 
albumin; no casts. The second urinary examina- 
tion showed a few granular casts. 

At this time, a tentative diagnosis of tumor of the 
left kidney with bleeding was made. It was then 
decided to inflate the colon. Colonic distention 
showed the tumor mass to be anterior to the colon, 
thereby demonstrating that the tumor was not of 
renal origin, but was splenic. The hematuria per- 
sisted up to the time of the patient’s death. 

Post-mortem examination. Chronic endocarditis 
of the mitral valve, enormously hypertrophied heart, 
cyanotic induration of the liver, chronic splenic 
tumor with infarcts and a bilateral haemorrhagic 
nephritis. 


This case demonstrates that although 
both kidneys may be equally diseased by 
the same pathologic process, only one may 
be actively bleeding during the period of 
observation. 

Karatio-Korbutt (36) believes that hamor- 
rhages from healthy kidneys without a patho- 
logic basis appear to be very improbable. 
His case showed, besides nephritic changes, 
lesions of the renal pelvis. 

Maiocchi (47) comes to the following con- 
clusions: ‘‘A study of essential hamaturia, 
in the sense of bleeding from a normal kidney, 
is not substantiated either by clinical or by 
pathologic observations. In practically all 
cases of so-called ‘essential hematuria’ 
inflammatory or degenerative changes are 
found.” 

Motz (49) also believes in an inflammatory 
origin of the bleeding: ‘‘Frequently the 
hematuria is produced by lithiasis, tubercu- 
losis, or tumor. In the larger majority of 
cases, however, the bleeding arises as a result 
of an interstitial and a glomerulo-nephritis.”’ 
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Schenck (60) says that ‘until some compe- 
tent observer reports a case in which there is 
no doubt but that the haemorrhage was from 
the kidney and that the kidney was normal in 
every part, as demonstrated by serial sec- 
tions, we are justified in believing that idio- 
pathic or essential hematuria does not exist.” 

To this I would add the exclusion by cul- 
tural methods of infection by B. coli communis 
and possibly other micro-organisms. 

Katzenberg (39) is of the opinion that the 
cases of profuse kidney hemorrhages, de- 
scribed as essential kidney hemorrhage, are 
caused by beginning nephritic processes that 
are especially marked in the cortex and capil- 
laries, that cannot be demonstrated macro- 
scopically, that can only be demonstrated 
microscopically by a most careful examina- 
tion of pieces excised from various parts of the 
kidney. 

Even though the patient had been cysto- 
scoped and the origin of the blood had been 
determined by the ureteral catheter, and if 
such a patient is operated on, several facts 
should be borne in mind: 

1. That often to gross inspection a kidney 
may appear normal and on histologic study it 
may show marked inflammatory or degenera- 
tive changes. 

2. That if the kidney appears normal and 
the microscopic sections do not show patho- 
logic changes, perhaps we have overlooked a 
lesion in the renal pelvis. 

Hence it might be advisable at times to 
perform a pvyelotomy. The existence of 
lesions of the renal pelvis, in as much as they 
are usually devoid of subjective symptoms, 
may escape detection and be recorded as cases 
of essential hematuria. Lesions of the renal 
pelvis associated with hematuria have been 
well described by Guibe (29), Karaffo-Kor- 
butt (36), McGowan (48), Peterkin (54), 
Pilcher (55), Zimmer (72), and Von Frisch 
(22). 

Zimmer speaks very strongly for vessel 
changes in the pyramids in those cases in 
which the parenchyma of thekidney is normal, 
and he also calls attention to a publication of 
Guthries on this subject as far back as 1902. 

In his two reported cases he is inclined to 
look upon them as cases of essential haema- 


turia, although he could not fulfill the dictum 
that before diagnosing essential hamaturia 
the entire kidney must have been examined 
after serial sections had been made. He is 
inclined to believe, however, that in those 
cases in which the excised piece of kidney tis- 
sue does not show any nephritic changes, 
anomalies of the blood-vessels of the pyra- 
mids may be the cause of the bleeding. These 
vessel changes may be arteriosclerotic in na- 
ture, dilatation of the small vessels or angio- 
mas of the papille. 

Von Frisch (22) found a pyelitis granulosa 
in one of his hematuria cases. 

In some of the cases, lesions both of the 
pelvis and the kidney were found— Keefe 
(37), Haynes (32), Karaffo-Korbutt (36). 

Fullerton (23) found macroscopic changes 
in the form of adhesions, although he believes 
his case to have been one of hemorrhagic 
nephritis. 

From the literature at my command I have 
collected reports of eighty-two further cases not 
included in my previous report (41), variously 
described in the literature. Of this number 
histologic reports were found of twenty-seven 
cases. In five of the twenty-seven 
cases there were no histologic changes. In 
three of these five cases— Graff (28), War- 
ren (68), Zimmer (72) —an excised piece 
of kidney was examined and found normal. 
This does not prove them to have been cases 
of essential hematuria as by excision the 
pathologic process may have been missed as 
well as having overlooked lesions of the 
pelvis. In the other two cases—Steinthal (65) 
and Reifferscheid (58)— nephrectomy was 
performed in each case and the entire kidney 
was subjected to a histologic examination 
without finding any pathologic changes. 
“‘In the remaining twenty-two cases, changes 
of a nephritic nature were found.” 

Ballochs’ (3) case is interesting because of 
an occurrence of painless hematuria with 
several pregnancies. Nephrectomy: micro- 
scopic examination showed changes of a 
granular kidney. The patient subsequently 
became pregnant again. This pregnancy 
was accompanied by hematuria which dis- 
appeared after the child was born. 

Fowler’s (20) second case is interesting 
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FROHNSTEIN. Zentralb. f. Chir., 1910, p. 1104. 
GAuDIANI. Folia Urol., iii, p. 570. 

GOLLING. Inaug. Dissertation, Freiburg i Br., 1908 


because of the multiplicity of the histologic 
changes found on microscopic examination. 
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CONCLUSIONS 
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1. Unilateral renal hematuria does not 


: 27. GOSSNER. Miinch. med. Wchnschr., 1901, No. 59. 
always mean unilateral disease, as one may be 28. Grar. Folia Urol., iii, No. 2. 
: . : : fi 2 yUIBE. La Presse Médicale » Pp. 72. 
dealing with a bilateral lesion although only 29° GU!BE- La Presse Médicale, 1909, p. 72. 
he : © ? 30. HaGNeR. Ann. Surg., Phila., 1908, p. 237. 
one side may be bleeding at the time of exam- 31. HAMMERSCHLAG. Lancet, London, 1909, p. 1366. 
ination. 32. Haynes. Ann. Surg., Phila., xlvii, p. 417. 
° . . 33. HeyMAN. Klin. therap. Wehnschr., 1910, p. 42, 
7 " ‘ an =e ae ee J . " 
2. Absence of albumin and casts in the Deutsch. med. Wehmache., 1907. 
urine does not exclude the presence of ne- 34. Hitpesranpr. Deutsche med. Wehnschr., 1908, 
yhritic changes in the kidney. Pp. 125. , : 
I oo -s ‘ ‘ 35. Hirt. Wien. klin. Rundsch., 1904, No. 31 and 32. 
3. Cystoscopy and ureteral catheterization 36. Kararro-Korpurr. Folia Urol., i, p. 323. 


must be employed in each case to determine 37. Kerre. Am. J. Urol., 1907, p. 60. 

definitely the renal origin of the blood 38. KENNEDY. Dominion M. Month. Mag., 1907, p. 193. 

: 2 ss Ts ; Sc 39. KOTZENBERG. Verhandl. d. Deutsch. Gesellsch. f. 
4. Histologic examination of several pieces Urologie, i. 

of excised tissue or preferably of the entire  40- —— —— M- J, July, ee 

i f : 4 a ea te , 41. KretscHMerR. Ztschr. f. Urol., Band i, Heft 5. 

kidney must be made in every case before 2. Laue. N. ¥.M. J., Nov. 2, 1907. 

a diagnosis of essential hematuria can be 43. Lecornu. Jahrb. f. Urologic, 1908, p. 71. 


made 44. LEPLAY AND Montes. Jahrb. f. Chir., ro09, p. 988. 
" 5 . ; ss - 45. LOEWENHART. Arch. f. Dermat. und Syph., Ixxxiv, 
5. Cultures of catheterized specimens of 1907. 


urine from each kidney, to determine a possi- 46. McNas. Lancet, London, 1908. 

ble bacterial cause for the hemorrhage, must 43. ee an — : ayn on” 

be made in all obscure cases. 49. Motz. Ztschr. f. Urol., v, p. 155. 

50. NicuoticH. Jahrb. f. Urologie, p. 72, 1908. 

51. NOBECOURT AND MERKLEN. Ref. Zentralb. f[. d. 
Krankh. d. Harn. u. Sexual Organe, 1901, p. 358. 
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SUCCESSFUL REMOVAL OF OVER ELEVEN FEET OF SMALL INTESTINE 


By EDGAR R. McGUIRE, M. D., BuFrrato 


Adjunct Prof. Surgery, University of Buffalo 


HE removal of over two hundred centi- 
meters of small intestine has always 
aroused a peculiar interest judged 
by the frequent reports of successful 

cases. Leaving aside the pride of reporting 
such cases, there is a certain scientific value 
to carefully prepared reports of this kind, 
because it is of great interest to know how 
much intestine can be removed with safety. 
Furthermore it is of value to study carefully 
the cause of death in those cases dying of 
inanition, whether directly following opera- 
tion or in a year or two from that date. In 
this connection, the following case report may 
prove of interest. 

KE. P., 20 years, referred by Dr. Harris of Tona- 
wanda, New York. Approximately three weeks 
previous to operation patient was taken ill with an 
infected throat. He was confined to bed for several 
days, and during this time suffered some pain in the 
abdomen, associated with vomiting. For a few 
days he improved, and intended resuming his work, 
but on April 5, 1912, he was taken with cramps in 
the abdomen, which he ascribed to constipation. 
In the meantime his throat had practically re- 
covered. On the 6th and 7th he had more pain, 
cramp-like in character, but still not sufficient to 
confine him to the bed. On the 8th he began vomit- 
ing, which continued until the time of operation; 
namely, the roth of April. On the oth there was 
considerable odor to the vomitus, and on the roth 
it was distinctly faecal. On this date he called Dr. 
Harris, who sent him to the Buffalo General Hos- 
pital. He had not had a bowel movement since 
April 7th. 

When I saw the patient at the hospital, it was 
apparent at a glance that he was an extremely sick 
man, with an expression not unlike the hippocratic 
facies. He had just vomited a considerable quantity 
of dark fecal material, thus making a tentative 
diagnosis of intestinal obstruction comparatively 
certain. The abdomen was distended, tympanitic 
and tender. No mass was palpable; rectal examina- 
tion was negative; his temperature was 99; pulse 
119; leukocytes 15,000. The exact diagnosis was 
not quite clear, but several facts stood out prom- 
inently. There was no hernia present, no mass 
palpable, and no previous operative history—all, 
in a patient of 20 years, were pertinent factors in 
eliminating many of the causes of intestinal ob- 
struction. Further, his obstruction was not partic- 
ularly rapid, he having been sick almost three 


weeks. Again one was almost forced to consider 
his present condition in some way dependent upon 
his original infected throat. 

At the time of the operation, the connection 
between the abdominal condition and that of his 
throat was not considered, but in view of the later 
developments of the case, it now seems reasonable 
to suppose his mesenteric thrombosis was due to an 
infected thrombus originating from his throat. 
Under ether anesthesia operation was immediately 
performed. I found extensive gangrene of the ileum, 
extending within a few inches of the cecum upward 
for a considerable distance. At the cecal end the 
black color of the bowel faded into a purple, showing 
that the circulation of the lower end was only 
partially occluded. The mesenteric vessels were 
thrombosed to such an extent that even the veins 
were full of clots. Excision was made at the base 
of the mesentery, well beyond the involved area. 
Both ends were closed, and a lateral anastamosis 
was made, with suture, between ileum or jejunum 
and cecum. 

At the time of operation I had no idea of the 
extent of the removal; only when measured did I 
appreciate it. The mesentery was divided close to 
the bowel and the intestine then placed in a straight 
line on the floor without tension. It measured 
slightly over eleven feet; to be exact 336, cm. 

The patient left the table in good condition and 
enjoyed an unusually quiet convalescence, with the 
exception of a hemorrhage which occurred, per 
rectum, on the roth day. On the fourth day he 
had seven stools, without catharsis, and varying 
from six to eight on succeeding days. For a time 
he was placed on a diet rich in starches and sugars, 
with bismuth and even opium to control diarrhoea. 
About one month later he was given the usual house 
diet and much less disturbance followed. At the 
present time he is gaining in weight, having gained 
three pounds in the last week. He has one large 
formed stool in the morning, and usually two small 
fluid stools during the rest of the day. 


There are several points of interest in these 
extensive resections, and it is quite important 
to report them in detail, not alone to deter- 
mine how much intestine may safely be 
removed, but also to discover, if possible, 
the cause of these metabolic disturbances 
and to explain some of the discrepancies in 
the published results. Upon careful examina- 
tion of literature, one is immediately im- 
pressed with the fact that many cases of 
resection of under 300 cm. die of inanition, and 
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others above that figure, even as extensive 
as 524 cm., have scarcely any disturbance. 
It would seem that the higher in the intestinal 
canal the resection is made, the less likely we 
are to encounter this trouble. It is more 
than possible, and I believe highly probable, 
that this explains certain discrepancies be- 
tween different reports. In my case, the 
anastamosis was made at the cecal valve and 
might explain the diarrhoea when more 
extensive resection higher up would have 
none. 

Furthermore, I am convinced that a great 
discrepancy exists in the method of measure- 
ment. Every one has seen an appendix 
contract following its removal, so one can 
well imagine the contraction in intestine 
following its removal might amount to 
several inches. So those cases where the 
bowel was measured previous to its removal 
would naturally be more extensive than those 
measured some time after removal. Further, 
a bowel distended with fecal material will 
measure more from distention than one which 
is collapsed. Again, if the mesentery be 
divided close to the intestinal tube, the meas- 
urement will be less than if measured around 
the outside of the bowel with the mesentery 
attached. 

My own particular case was measured in the 
worst possible way to make it appear a 
record case. It was measured outside of the 
body, without distention after the mesentery 
was removed, being placed without traction 
in a straight line on the floor. Had I realized 
at the time its extent, I should have measured 
it in each way to show the difference between 
methods of measurement. 

In this connection, I measured the intestinal 
canal a few hours after death for a distance 
of eleven feet. After removal it measured 
ten feet and nine inches. When measured 
with the mesentery severed close to the gut 
and placed in a straight line on the floor, it 
was only ten feet and six inches. According 
to the accuracy with which the mesentery 
was removed the length varied all the way 
from ten feet, to ten feet nine inches. 

In any event there must be some definite 
reason why metabolic disturbances follow 
the removal of 300 cm. in one case, and no 


disturbance results in another instance of 
greater extent. I presume the total variance 
in length of intestine in different individuals 
may account for certain discrepancies, but 
it could scarcely account for the great dif- 
ference which exists in the published results. 

Physiologically fluids are absorbed from 
the large intestine, and so diarrhoea follows 
the operation of removal of the large gut. 
It is fair to presume, where the resection has 
been made lower down, that the probabilities 
of diarrhoea are greater. For instance, in my 
case the anastomosis was made at the caecum, 
removing the lowest portion of the ileum, 
and this might account for diarrhoea, where 
even a greater amount removed higher in the 
intestinal canal would produce little or no 
disturbance. This fact doubtless explains 
certain discrepancies in the reports, but 
either errors or different methods of measure- 
ments explain the majority of them. 

The reason these cases suffer from meta- 
bolic disturbances is fairly clear. Where the 
greater portion of the absorbing surface has 
been removed, the intestinal contents would 
remain in a fluid state, accounting for the 
diarrhoea. In considering measures for its 
relief when it is present, there are two ways 
of overcoming the difficulty: Either by pla- 
cing the patient on a diet easily absorbed, or 
by giving a diet which would leave a large 
residue, making the stools more formed. 
There has been a good deal of work done 
along this line, both in dogs and in human 
beings, although comparatively few of the 
record human cases have been thoroughly 
studied from the chemical standpoint. It 
has been found in both human and animal 
cases that carbohydrates are much better 
tolerated than the fats. 

My own particular case seemed to gain 
much better under the regular hospital diet 
for well patients than upon any special diet. 
For the first few weeks he was on a diet com- 
posed largely of starches and sugars, with a 
minimum of fats. While this was going on he 
was having from seven to ten stools a day, 
in spite of the fact that he was given bismuth 
and even opium. Under increased diet, 
however, he gained in weight and improved 
in every way physically, the stools being 
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No. Operator iesected Result. a. Remarks 
I Ghedini ' 524 Recovery Strangulated hernia. 
2 Nigrisoli 520 Recovery Moderate Obstruction from adhesions. 
3 Storp 510 Recovery Moderate Sarcoma of mesentery; recurrence, death. 7 
4 Stolz 475 Recovery Slight Fatigue after exertion. 2 
eg Axhausen 475 Recovery Moderate Volvulus, death 6 months later, tuberculosis. a 
ahh 6 yi Friedrich 400 Recovery _ Functional short-circuit. 7 
ed Pauchet 400 Recovery | Violent Gangrene, hernia. 
8 Mitchell 366 oa Recovery oar 
ae Werelius — 365 ai Recovery Slight Abortion, rupture of uterus. aha caer 
se McGuire, E. R 336 _ Recovery Moderate Mesenteric thrombosis. er 
“3 t if Ruggi 330 Recovery Strangulation and adhesion, 3 operations. i 7 
: | : Morton i” 322 Recovery “ Myxosarcoma of mesentery. _ ne 
; Whitall i“ ” oa. oa Recovery None Abortion. Perforation of uterus. : ae 
Py i Zeidler — 318 Recovery yo: Hernia. —_ Caaeis ‘ 
8 the — ach a ” Recovery mia Incarcerated hernia. 8  }}}}}}© 7 
Ss Barth ni im =e Recovery Slight 4 Ovarian tumor, fecal fistula, short-circuiting, later resection of 
short-circuited loop. 
27 | Ghedini_ em: sim $85 Recovery — tea. Strangulated hernia. Death in 3% months. Marasmus. i 
a Fantino ae ee 310 ai "Recov ery - ‘Moderate Gangrene, volvulus. 
: 2 | ~ Staehlin een an 305 7 ” Recovery ‘Stight Strangulated hernia. Recovered perfectly. _ 
sont ” Beledsich — ~~ as : ‘Recovery a > Septic peritonitis, short-circuiting without epsection. = 2 
7 2I Gobell —. ee “a C= mas : Slight _ in Mesenteric hernia and volvulus. ; on 




















reduced to three or four a day. I have urged 
him to return to the hospital for accurate 
observation, in order to compare the intake 
with the output both from the point of view 
of carbohydrates and nitrogen; but he is 
doing so well at home that he refuses to again 
enter the hospital, and it is almost impossible 
to study these cases accurately in any other 
way. 

While I was engaged in searching the lit- 
erature for cases of extensive resection, I 
was fortunate in reading a similar article by 
Dr. Flint, Professor of Surgery at Yale 
University. The list appended is taken 
directly from his table in the May number 
(1912) of the Johns Hopkins Bulletin. There 
are two changes which I have made: Case 
45, reported 335 cm., should read 310; and, 
again, the number of cases of 200 cm. is 


now becoming so great that I have only 
included those successful cases of 300 cm. 
and above. 

In analysing the following cases, I find my 
own case the most extensive resection on 
record due to mesenteric thrombosis. It is 
the second largest resection for any cause in 
American literature, and is the tenth largest 
in the entire literature. Furthermore, when 
one considers the differences in the metabolic 
disturbances, and the probable difference in 
measurement, I feel quite certain this case 
should really be higher in the list. Mesenteric 
thrombosis is a most serious condition, and 
without resection offers absolutely no chance 
of recovery. One is, therefore, justified in 
attempting removal at all hazards, since 
anything short of complete extirpation means 
certain death. 


i ad carnal 











Sor ite apes 





MURLIN: PROTEIN METABOLISM OF NORMAL PREGNANCY 43 


SOME OBSERVATIONS ON THE PROTEIN METABOLISM OF NORMAL 


PREGNANCY AND THE 


NORMAL PUERPERIUM 


By JOHN R. MURLIN, Ph. D., New York City 


From the Physiological Laboratory of Cornell University Medical College 


N February, tg11, the writer, with Mr. 
Thorne M. Carpenter,! reported observa- 
tions made at the Nutrition Laboratory 
in Boston on the energy metabolism of 

three normally pregnant women? and on 
both mother and child after parturition. 
Since it was necessary to control the diet of 
the mother for the purpose of securing a uni- 
form effect of the food on the energy metabo- 
lism, it seemed a good opportunity to collect 
a series of urines from normal subjects in the 
pregnant condition. No analyses as com- 
plete as those here reported have yet been 
made on such urines. Those of Edgar * and 
those of Ewing and Wolf‘ come nearest, but 
they covered only the nitrogen fractions; only 
two or three urines as a rule were collected 
from each case, and there was no attempt to 
maintain a constant diet or to estimate the 
amount of nitrogen in the food. 

Throughout the time of these observations, 
except for two or three days immediately 
following parturition, the patients were kept 
on diets ® which were fairly uniform as re- 
gards the nitrogen content (see-.tables be- 
yond) and the energy value, but which, 
nevertheless, permitted of considerable varia- 
tion. The amount prescribed was intention- 
ally such as to constitute a rather restricted 
diet, but was sufficient except in Case 3 to 
maintain the body weight. This woman 
lost five pounds the five weeks she was con- 
fined to the hospital previous to parturition. 
She was the only patient who complained of 
the diet, either because of the quantity or 

1 Carpenter and Murlin. Archiv. Internal Med., rortr, vii, p. 184. 

2 The patients were selected by Dr. John T. Williams of Boston, from 
lists very kindly furnished from the outpatient department of the Mc- 
Lean Lying-In Hospital through the courtesy of Dr. Charles M. Green. 
All were cared for in confinement and through puerperium by Dr. 
Williams, to whom the writer is under great obligations for his very will- 
ing and efficient services. Case 1 was received at the New England 
Deaconess Hospital only one week previous to delivery. Case 2 was 
received a little over three weeks previous, and Case 3 five weeks previ- 
ous. All the patients made uneventful recoveries (see temperature 


charts in the previous paper), and were discharged about the usual 
time for normal cases. 


3 Edgar, N. Y. M. J., 1906, Ixxxiii, p. 807 
4 Ewing and Wolf. Am. J. Obst., N. Y., 1907, lv, p. 289. 
5 Samples of these daily diets were given in the former paper. 


quality of food allowed. However, as the 
records show that on most of the days she 
ate approximately the amount calculated for 
her, the diet could not have been distasteful. 
The chief objection was due to the absence 
of meat, a condition which was necessary in 
order to render the diet creatin-free. (For 
further details regarding weight and general 
condition of the patients, see the charts in the 
former paper.) 

Every day upon which urine was collected, 
the exact amount of food eaten was recorded 
by the nurse in charge. The amounts pre 
scribed were weighed on the plate by means of 
a torsion balance sensitive to half a gram, the 
amounts uneaten being weighed back and 
deducted.°® 

The urines were preserved with thymol in 
chloroform, 1o cc. of a 10 per cent solution 
being placed in each bottle at the laboratory 
before the bottle was sent to the hospital. 
When the urines arrived at the Nutrition 
Laboratory, they were measured, made up to 
uniform volume, and rebottled. Albumin 
was recorded only once (Case 2), and then was 
not abundant. 


METHODS OF ANALYSIS 


Ammonia was determined by the Folin meth 
od in the great majority of the urines within a 
day or two of their collection, and wherever 
signs of decomposition appeared, the results 
have been discarded. The determinations of 
creatinin (Folin), creatin (Benedict and Mey 
er’s conversion by autoclave) and of total ni 
trogen (Kjeldahl), in the order named, were 
made as rapidly as was physically possible. The 
urines were then stored in a large refrigerator 
for three months before the urea and sulphur 
analyses were completed. In one series 
(Case 3) the ‘‘formol-titrating”’ fraction was 
determined by the method of Henriques and 

6 Both the regulation of diets and, for the most part, the collection 
of urines, were faithfully carried out. For the success of these observa 


tions in this particular the writer is indebted to Miss Zilla MacLauchlin, 
the head nurse of the hospital. 
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Sorensen,! now known as their ‘‘old method.” 
That is, the ammonia nitrogen was subtracted 
from the total fraction titrating with formalin. 
In urines which do not contain an excess of 
ammonia this method is almost as accurate 
as their ‘‘new method,” in which the am- 
monia is removed before the titration with 
formalin. 

For the total sulphur * the sodium-peroxide 
method of Osborne, following the procedure 
of Folin, was used; and for the inorganic- 
sulphate and ethereal-sulphate fractions, the 
methods of Folin. 


DIFFICULTY OF PRESERVING 
URINES 


POSTPARTUM 


One result of these observations should be 
mentioned at this point; namely, nearly all 
the urines in the puerperium of two out of the 
three cases showed a large amount of am- 
monia. Since there was no sign of an acidosis 
of any kind, the excess of ammonia was evi- 
dently due to decomposition. But since 
these particular urines were collected and 
preserved with even more care than those of 
the antepartum period, the decomposition 
was for a time very puzzling. This paper 
has, in fact, been delayed until the matter 
could be cleared up. In another paper pub- 
lished recently by Dr. H. C. Bailey and the 
writer? the view has been advanced that 
ammoniacal decomposition may take place 
in the bladder after the use of the catheter, 
even though the usual aseptic precautions be 
observed. The pertinent point in this con- 
nection is that the two patients (beth primi- 
pare) whose urines showed decomposition 
were unable to void the urine spontaneously, 
and the catheter was used for several days 
following delivery;! but the one whose urine 


1 Henriques and Sorensen. Ztschr. f. physiolog. Chem., 1909, Ix, 


p. 1. Idem, 1910, lxiv, p. 120. 

2 All of the sulphur analyses were done under the direction of the 
writer by Mr. Ernest A. Congdon, a very careful analyst. 

2 Murlin and Bailey. J. Am. M. Ass., 1912, lix, p. 1522. 

4 The writer wishes especially to exempt Dr. Williams, under whose 
direction the catheter was used, as well as the nurse who used it, from 
any responsibility for this unforeseen result. The asepsis was no doubt 
as complete as possible. As pointed out in the paper with Dr. Bailey, 
the catheter may be perfectly sterile, the hands that use it may be perfect- 
ly sterile also, and the external parts may be perfectly cleansed, but if the 
catheter push ahead of it a plug of mucus containing the Micrococcus 
urez, and especially if the urine contain a trace of albumin, there is 
every possibility that the urine retained for several hours may undergo 
decomposition in the bladder without producing a cystitis. Further, 
if milk is the chief constituent of the diet at this time, the urine is less 
acid and the chances of decomposition are even greater than on a meat 
diet. 


showed no decomposition (multipara), voided 
the urine spontaneously after careful cleansing 
of the parts and light packing of the vagina 
to prevent admixture of blood. 


COMPARISON OF AVERAGE COMPOSITION OF THE 
URINE OF LATE PREGNANCY WITH THAT OF 
THE URINE OF THE PUERPERIUM. 

In Table I are summarized the average 
compositions of the urines from all three cases 
before delivery and after. For reasons which 
will be apparent later, the antepartum period 
in Cases 2 and 3 has been divided into two 
subperiods of ten days each. With Case 1, 
the antepartum period of observation was 
only five days, and one of the urines was not 
properly preserved, thus leaving only four 
days. With Case 1, every drop of urine was 
collected on the day of parturition and follow- 
ing, but the fifth day postpartum showed the 
first high ammonia. From this time on, the 
ammonia and the urea figures are excluded; 
but the combined urea-plus-ammonia figures 
are given, in the belief, confirmed by recent 
determination of total nitrogens, that no 
ammonia had escaped from the bottle. In 
the postpartum period of Case 3, the urine 
was not saved until the fifth day, and the 
ammonia and urea figures are for this day 
only, because the decomposition appeared on 
the sixth day. Only one urine, the first after 
delivery, with Case 2 was lost entire, but on 
several other days a small quantity was voided 
with the faces and could not be separated. 
The amount lost was too small to affect the 
percentage results. 

TOTAL NITROGEN 

With the exception of Case 3, the total 
amount of nitrogen in the urine was almost 
exactly the same in the antepartum and post- 
partum periods. Case 1 was probably not 
retaining nitrogen in the few days that pre- 
ceded delivery. This is not unusual. A 
minus nitrogen balance at this time has been 
observed by Zacharjewsky,®> Slemons,® Hahl,’ 
Bar and Daunay,* and Hoffstrom.’ The 

5 Zacharjewsky. Ztschr. f. Biol., 1904, xxx, p. 368. 

6Slemons. Johns Hopkins Hosp. Rep., 1905, xii, p. 121. 


7Hahl. Archiv. f. Gynik., 1905, Ixxv, p. 31. 
_.* Bar and Daunay. Archiv de Physiol. et de Path. générale, 1905 
Vu, p. 832. 


9 Hoffstrom. Skand. Archiv f. Physiol., 1910, xxiii, p. 326. 
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reason is probably to be found in the failing 
appetite, especially in primipare, and possibly 
in catabolic changes which result in the onset 
of labor. Cases 2 and 3 were undoubtedly 
retaining nitrogen in both periods previous 
to delivery, more in the earlier period with 
Case 2 and more in the later period with 
Case 3. The significance of these differences 
for the percentage distribution of the nitrogen 
will be seen presently. 

Since the amount of food taken by these 
patients just after delivery was very small 
(see the paper by Carpenter and Murlin, loc. 
cit.), there is no doubt that very much more 
of the nitrogen appearing in the urine at this 
time had its source in the body itself. All 
modern authorities agree that involution of 
the uterus is accomplished by a process of 
autolysis, and that a considerable portion of 
the products escape by way of the kidney, 
some probably being used in the formation of 
milk and a trace possibly making exit by way 
of the intestine. Authorities differ, however, 
as to the time when the autolytic products 
make their appearance in the urine. Slemons 
(loc. cit.) states that the nitrogen curve tends 
to reach a maximum on the third day post- 
partum, while the tables given by Zacharjew- 
sky and Hahl show that the maximum comes 
somewhat later in their cases, and that the 
augmented excretion of nitrogen continues 
to the end of the second week. It is neces- 
sary, in order to determine accurately the 
appearance and disappearance of uterine 
products, to have the patient throughout on 
a constant diet. Longridge '! who seems to 
have taken more pains to fulfill this condi- 
tion than other observers, noted superimposed 
on the gradual rise, which one would naturally 
expect following parturition, a secondary 
rise of about three grams nitrogen occurring 
quite suddenly at about the fifth day post- 
partum. Longridge accounts for this secon- 
dary rise by supposing that the circulation is 
not fully re-established following the rigid 
contraction of the uterus at the end of labor, 
and owing to kinking of the vessels, until 
about this time, consequently that autolytic 
products formed previously cannot be car- 
ried away as rapidly as they are produced. 

1J. Obst. & Gynec., 1908, xiii, p. 420. 


Longridge quotes Dakin’s “Manual of Mid- 
wifery”’ to the effect that, on the evidence of 
frozen sections, the uterus does not diminish 
much in actual mass the first few days. 

In Case 1, the nitrogen in the urine showed 
a sudden increase from 9.18 gms. to 12.03 
gms. on the seventh. day postpartum, and 
Case 3 a similar increase from 7.63 gms. on 
the fifth day to 9.54 gms. on the sixth day 
(See Tables II and IV). Since there was no 
corresponding increase in the food in either 
case at this time, it is probable that the rise 
corresponds to the one Longridge describes. 
The writer has been unable to find any state- 
ment in the literature to support Longridge’s 
view as to the return of the circulation, but 
in lieu of this explanation it is quite conceiva- 
ble that the autolysis gains headway during 
the first few days and reaches a stage where 
diffusible products are set free in large 
quantity only at the end of the first week. 
The amount of nitrogen in the urine alone 
continued as high or higher than the nitrogen 
in the food in poth these cases throughout 
the puerperium. In Case 2 it was lower at 
times, even when no urine was lost, before 
the end of these observations. 


AMMONIA NITROGEN 


It is well known that the amount of am 
monia in the urine depends on two factors: 
the nature of the ash furnished by the food 
and the amount of acid formed by the body. 
Sherman and Gettler ? have shown recently 
that a change from potatoes to rice in the 
diet may be responsible for a noticeable in- 
crease in the ammonia excreted by the kid- 
ney, because rice furnishes more acid than 
potatoes. And Janney* has been able to 
drive ammonia out of the urine almost com- 
pletely by administration of sodium car- 
bonate with the food. 

The table shows a considerably smaller 
amount of ammonia nitrogen in the post- 
partum urines than in those of the antepartum 
period. No doubt this is partly explained 
by the greater proportion of milk in the diet 
for the first few days of the puerperium, since 

2 Sherman and Gettler. Am. J. Biol. Chem., 1912, xi, p. 323. 

3 Janney. Ztschr. f. physiol. Chem., 1912, Ixxvii, p. 90. 


‘This is shown also by the tables of Van Hoogenhuyze and ten 
Doeschate (loc. cit.) 
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milk furnishes an ash that contains more 
bases than do most of the other foods given 
(see table compiled by Sherman and Gettler). 
However, all the patients returned to the 
same diet which was given before confine- 
ment not later than the fifth day, and yet 
the urines of Case 2 (the only ones not decom- 
posed after this time) continued to show low 
ammonias even when the total nitrogen was 
at the highest. The explanation must be 
sought in the nature of the ash set free by the 
process of autolysis going on in the uterus. 


UREA NITROGEN 

This fraction is obtained by the Folin meth- 
od by subtracting the ammonia nitrogen 
from the “total-amid”’ nitrogen which all 
such methods give; consequently it could 
only be determined in urines which had not 
changed after having passed the kidney. For 
Cases i and 3 the number of such urines 
was too small to make the average composi- 
tion in the postpartum period worth much 
for comparison with the antepartum period. 
Hence we shall call attention to the compari- 
son for the urea nitrogen only in Case 2. 
Here it is seen that the absolute amount of 
urea in the two periods is very nearly the 
same, 5.68 gms. (mean of the two subperiods) 
before delivery and 5.77 gms. after. These 
amounts also bear very nearly the same rela- 
tion to the total nitrogen in the two periods, 
74.7 per cent before delivery and 75.2 per cent 
after. 

UREA-PLUS-AMMONIA FRACTION 

Adding together the urea and ammonia 
nitrogens in the antepartum and postpartum 
periods of Case 2 we get 6.12 grams in the 
former and 6.10 grams in the latter, or 80.3 
per cent of the total nitrogen on the one hand 
and 79.5 per cent on the other. For Cases 
1 and 3 the absolute amounts are not so nearly 
alike in the two periods, but in relation to the 
total nitrogen they agree as closely as for Case 
2; thus, Case 1, antepartum 86.4 per cent, 
postpartum 86.7 per cent; Case 3, antepartum 
80.7 per cent, postpartum 81 per cent. 

This fraction represents in the protein 
metabolism all the nitrogen which has been 
split off from the amino acids delivered to 
the circulation either from the intestine or 


from the tissues; hence, if there should be any 
interference with the processes by which 
amino nitrogen is split off and converted into 
ammonia or to urea, we should expect to 
find this fraction low in proportion to the 
total nitrogen. Ewing and Wolf (loc. cit.), 
recognizing this possibility, argued that low 
urea-plus-ammonia nitrogen, which they 
found even in normal pregnancy, indicates 
an impairment of the metabolic functions of 
the liver. Van Hoogenhuyze and ten Does- 
chate,' in summarizing results on four normal 
cases, state that in three of the four they find 
“about the normal”’ figures (for non-pregnant 
persons). One of the three, however, was 
only in the fourth month, and may therefore 
be excluded from this comparison; while of 
the others, one (XIV) shows a combined 
percentage for both urea and ammonia nitro- 
gen which is certainly somewhat below the 
standard from Folin’s work accepted by them. 
What this standard is depends, as Folin has 
abundantly proved, on the total amount of 
nitrogen in the urine, and this in turn depends, 
among other things, upon the amount being 
retained for growth or replenishment. It is 
impossible to set an absolute standard for all 
persons and to say that anything below this 
percentage represents a departure from nor- 
mal, without knowing all the conditions. 
For this reason it cannot be said of the per- 
centages reported above for the three cases 
in the present series that they would not have 
been just as low under the same dietary regu- 
lations if the subjects had not been pregnant. 
Comparison with Folin’s percentages for 
urines which contained approximately the 
same quantity of total nitrogen is of little 
profit because of the very unusual dietary 
regulations which prevailed in his experi- 
ments. 

Nevertheless such a comparison shows that 
the figures given above in the antepartum 
division of Table I, like those of Ewing and 
Wolf, and all but one case of Van Hoogen- 
huyze and ten Doeschate, are slightly lower 
than average percentages selected for the 
same total nitrogen from Folin’s tables. 

In a pregnant dog ? it has been found that 


1 Ann. de Gynéc., 1911, 2d Ser., viii, pp. 17 and 97. 
2Murlin. Am. J. of Physiol., ro11, xxviii, p. 422. 
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the combined urea-plus-ammonia fraction be- 
comes relatively lower as more and more ni- 
trogen is retained for the growth of the 
developing foetuses, a fact which affords an 
entirely different explanation of the altered 
partition from that given by Ewing and Wolf. 
It means simply that nitrogen which is ordi- 
narily excreted in the urine as urea or am- 
monia is the kind of nitrogen which is especial- 
ly needed by the foetus for growth. The 
effect of withdrawing the bodies which fur- 
nish this nitrogen from the maternal circula- 
tion in large quantity would be to make the 
urea-plus-ammonia fraction in the urine both 
relatively and absolutely less than in the 
non-pregnant condition. But if the quantity 
withdrawn is small in comparison with the 
total intake of nitrogen, the effect on the 
percentages might not be appreciable. In 
oné of the cases reported by Van Hoogen- 
huyze and ten Doeschate, the total amount 
of nitrogen in the urine on most of the days 


was over twenty grams; hence the amount 
diverted for the foetus each day scarcely 


made an appreciable change in the percentage 
composition of the urine. In the dog, the 
weight of the offspring at birth ‘s larger in 
comparison with the weight of the mother 
than is the case with woman, consequently in 
the last weeks of pregnancy more nitrogen 
relatively is diverted, and the percentage of 
urea-and-ammonia nitrogen falls. 

This fall, however, might not have been 
recognized in the dogs if the percentages had 
not been followed throughout the pregnancy, 
and it was seen that a relationship existed 
between them and the amount of nitrogen 
retained in the different weeks. It could 
scarcely be recognized at all in the pregnant 
woman unless (1) the food were constant or 
nearly so, and (2) the analyses were continued 
for a period of at least two weeks. 

Both these conditions have been fulfilled 
in Cases 2 and 3 of this series. The ante- 
partum period is divided in the table into two 
subperiods of ten days each, and, as might 
be expected, the one in each case in which the 
greater retention of nitrogen probably} took 

1It is necessary to say “probably”’ because (1) the nitrogen in the 
food was not determined directly but was only estimated from Atwater 


and Bryant’s average figures (Bulletin 28, Dept. of Agriculture Publica- 
tions); and (2) because the faces were not analy: zed. Inthe experiments 


place is the one in which the percentage of 
urea-plus-ammontia ts least. 
‘“FORMOL-TITRATING ”? FRACTION 

This was determined for only one case 
(Case 3). In absolute amount it is striking- 
ly similar in each of the three periods — 
two antepartum and one postpartum; but 
because the urea-plus ammonia fraction is 
relatively lower in the later antepartum 
period than in the earlier period, the percent- 
age of the ‘‘formol-titrating”’ fraction is 
higher. This suggests the behavior of an 
endogenous fraction which tends to remain 
constant in contrast with an exogenous frac- 
tion which varies with the amount of nitrogen 
in the food, etc. If we may infer from this 
that the bodies (mostly mono-amino acids 
but possibly some polypeptids as well) which 
react with formalin have their origin in the 
body, it is a singular and important fact 
that they do not materially increase in amount 
during the involution period. The autolytic 
products, therefore, for the most part suffer 
conversion to urea before their excretion by 
the kidney. 

CREATININ 

In both absolute and relative terms the 
creatinin is present in greater quantity before 
parturition than after in Cases 1 and 2. 
Case 3 does not show the difference, because 
the analyses for this substance were made on 
only two of the postpartum days. The high- 
er absolute quantity in the antepartum urines 
is doubtless due in part to the ingestion of 
more creatinin in the food * in this period. 
Patient 3, however, was on a creatin and 
creatinin-free diet throughout and ate slight- 
ly less protein (cf. nitrogen figures) in the 
later ten-day period than in the earlier. 
While the amount of creatinin for this patient 
on the fifth and sixth postpartum days was 
the same as in this later period, it was 80 
of Hahl and Hoffstrom there is a noticeable increase in the amount of 
nitrogen in the faeces in the last few days of pregnancy, the absorption 
probably being interfered with by the intra-abdominal pressure. The 


differences observed, however, if applied to the present cases, would 
only accentuate the difference in retention in favor of the earlier period 


of Case 2 and would not offset the difference in favor of the later period 
of Case 3. 
2Cf. Folin. Am. J. of Physiol., 1905, xiii, p. 66. 


3 Both patients 1 and 2 ate meat up to the day of delivery, but were 
kept on a milk diet until the fifth day thereafter. Since the meat was 
thoroughly cooked, it probably cont 1ined little creatin. Cf. Mellanby, 
J. of Physiol., 1908, xxxvi, p. 447. 











‘uorunqied Jo Aep apnjout you svop aSesaar sigg,, “(ue ASbr£ yw usog ppryd) uoUNyIeg 7 














































































































































































































£-o1 9s 1°£3 go" to'o 2s'o tg'o 9°16 Se We 2°98 £29 gs z1°o £°O £f°9 wE°Z 1S°o | 6€°6 9°9 “"a3psaap mnpvgjsog 
o'Sz “kL fk £1'o to'o S¢-o zS'o sabes zo e? 10'0 1¢'0 peak uae core Dees L°s 
9 
o'7I o'ol ool Lo'o $o°o gto oS'o Stas g°0 ge soo 6z°0O siiaeilg roan oe Poetg z°9 
8's ae 3 o°6L Soo Lo’o St'o LS°o0 L°16 go g°e Lo'o zf"o gts ies pine, greg $°2 
gor gh 9'tg Lovo £o0°o $S-o Sg'0 z°98 o1 be o1'o £f°o Og’L $6 S°g 
8 
ok zy 8°88 Soo £0'o £g°0 1Z'0 £'1g o"o g°z ® o'o gz"o Sf-g ies as Ig‘OI S°g 
zk g's o'lg Soo to'o 09°90 69°0 ae) L‘o 9°z rN Loo gz'o £0'6 eis chai zo’or 8°83 
L’9 ov £°6g So'o foo Lg'0 SL‘o > £6 g'o 6'z ' 00°0 1£°0 09°6 wees B O*Or z’g 
o'er oz I'tg 60°0 zo"o gs"o 69°0 0°06 as 2S : gI‘o £f°o £0°6 OS‘o1 Z°g 
g°6 o'r £°Sg go"o to'o oL‘o zg'o v°6 g'I s-¢ O10 zb'o £g°Or fo°z1 z9 
S°L gl 6'tg Soo So°o gS‘o 99° £°g8 “i ve gi'o Ifo LoL gr'6 Lk “**g =r une 
g'or S'v 6'tg Lovo £o°o gs$°o 99°° 4°96 oz gt gro tf-o Lo'g 539 se? Pe gs I aunf-1¢ Aep 
Nn L’v z‘9 1°6g £0'o to'o L£S°o tg'o £°16 o'r gf og z's gi‘o S¢'o s¢-g Sg°L oS*o | 69°60 fe ass ** "18-08 Av 
O eer o's 4°1g go"o £0°o 6b'o 09°0 z°z6 gr gt 1°gZ S*g gi‘o te o lg L z0°9 SL°o | 98°8 i a eee ** *of-62 Avy 
4 6°o1 v's Lg go"o £o°o gto SS-o g° 46 zz ge 1°Zg £°v ozo ve"o gig gl°L zv'o | ggg a Na ala 6z—gz Ae 
% z°er gf o'€g Lo'o zo'o tro £S-o 1°+6 vz o'r oe L'tv 61°00 £f°o ord zl9 gt*o | o1'g Le PEAS ***@z—Lze Avy 
a z‘o1 1°or L°6L go" goo Lvo 6S°o eae4 Le es o'Sg 9's 61°0 L¢e°o of'9 16'S 6£'0 | S6°9 g'o Pe ese "+, Le-ozAep 
_ gor L’t S-tg Lo £0'o LS°o $9°° 6°16 L'o g't bv 6L oZ Zo°o St'o S1°8 Obl 99°'0 | th O g'6 “* 93psaap unpavdaup 
<2 OL gb £°Lg soo £0°o SS*o £9°0 6° £6 ver gt g°ll ek z1'o 49°00 brel 0g°9 too gL" re cree Avy 
= g°zI v9 o'lg oro So°o tg'o 6L°0 g°16 9'° gf 9°0g 8°9 go"o It'o gz" PS" zL*o | OS‘or oy a (ieee eed **"€z-ee AB 
© gir A g'tg go'o fo°o LS‘o gg°0 z*gg 9°90 ef Lol zk goo Leo gig gbrZ oL'o | $L°6 hh 2 oie zz—-1z Avy 
r°at ze Z¢ Lo'o zo"o tS:o £g'0 £°£6 vo zy tz L’9 £o'o L¢e-o so Aa J s2°f gs‘o 89° ee Ete teeees Iz-O7z Avy 
a 8 g 89°8 W 
vA S S . N ‘ . , 
‘aqnan | J9y1q | “S10u S| -qding | -yding | S JO} 3 ie) ig wag. | tHN utuyy |N“HN]| ON e N_ | (payeur 
< . bina . [PINON | --Joyyy | -Bs0uy | 123°L |paqunos . -vaary JT PIN] YA | FHN | 1%70L cae . 
‘ “UN pooy ur 6061 ‘ajeq 
al 399 19g N 
4 ‘§ IVLOT, JO INSOAIg SNVU5—SNOILOVAY AAHATAS N@9OULIN IVLOL 40 JOVINAIAAT SWVU‘)--ANINQ) NI SNOILOVA.] NAIOOALIN: 
= 
ss VaVdINIad (A “V ‘SYW)—! ASVD ‘Il ATAVL 
BP ‘Aju sup yRXxIs pu yylye ‘“AfUO Avp yyy *AjUO sAep INOJ YsIY JO BBvIVAy 
na a 2° Cs S-L + 6L 60'0 | So'o | SS‘0 | 69'0 es tae eff I‘z o'Ig [20°94 | -6°2 €£0'O | .Qz°oO | Gro | I'L | 2,0Q9°S | zzz"o0 S$°Q ** "she sy 
O £ z § P8 
ber e°St 1 S's g LL 60°0 | So‘o | tt'o | LS'0 | z°Sg g°f es = ats $*6Z | e°$2 £'v gz'o | Lr'o o7** 1 Cfo 1 £2°S' | £e°0 gil “Shep ir °Z 
5 L'vr | €-o1r | gS 1°£g | go'o | to‘o | z$'0 | tg'O | g'16 | Er s°¢ sere | Legg | 18°2g | 10°S zro | z€-o | **** | LE°g [yes | S‘0 9°9 +** "eee |S 
- WALYVdLsod 
Oo 
2 $-¢ z‘z1 | 1'zr | L£°SL | govo | So’o | SE'0 | gt'o | Gog | to S‘% of | 6gl | g'fL | E'S -| zoo | gz*o | gro | Let | Lot | Of'o | oz'g | zZ1°g |skepor ‘padg puz “f 
> Ml ger] 1g 1°gZ | Lo‘o | to-o | zt‘o | zS'0 | g*gg |] Go | ovk tz | g'zg | O'SL |] Lg | go'o | oz‘o | L1‘o | 69'S | OFS | gb'o | fo'Z | SS-gQ |skuepor < 
N ¢ oSr | £°g z‘gl | 6o'o | Soo | tt'o | gS:0 | L‘tg | ,6'0 10°¢ = £°2g | G-9f | g°S | G0'0 | ;1E°0 | *°° S€°9 | 16°S | tho | 1L°L | Sg°Q |sAup or 4 
ee ik ow ee 6'94 | Go'o | too | St‘o | gS*o | Lgl | f'1 6-¢ 6°42 | g zl} O'S | or'o | Of'o0 ots 06'S | StS | Sto | of L | Q6'g |sAkupor 4 
gtr | gor] 2+ S*tg | Lo‘o | fo'o | LS-o | gg'o | 6°16 L‘o gt bog | t'OL ol loo | S¥°O | °° S1°g | 69°24 | gg‘o tb 6 g°6 sg 
WOALYVdaIN 
s & 103 pa saa N nx In-anl x aseIAy 
BI S S$ jos aaa S j-unod) un | uu “| HN a ~ t : NX J ‘sAuq jo roquin 
“TyNIN aan “Sr0uy | -ynayy | ASINS YdINS] pejoq, | -ov % | -va1p | -eary | OM [4 eaiq] PAN | FHN | UN | lu | jouw | “HN sain x9 (payeu sili ii 
one y : “soyIy | S10uy T®I0L ‘ ~ | aog “Paid | -BaID | -J0.7 |+P919 , “| -1989) 
SIN = es: poo. os % | 
ur N 
S TVLO], 40 LNA AIg| SAVA—ANTA) NI XAnATAS NASOALIN IVLO[, 40 INAS aAg SKVYH—aANN NI NaOONLIN 


























SUNTYN WALAVdLSOd GNV WOALYVdELINV AO AYVWWAS ‘I ATAVL 





40 


NANCY 


( 


PRE 


NORMAL 


METABOLISM OF 


IN 


4 


PROTE 


MURLIN: 























u- 


L 





wo} oul) + 



















































































































*‘papnyoul jou uorpInyed jo Arq , Ul “8 OO:% 3 UIOG PIIGd) uorpINIWVY ¢ S99] YIM SO] auLIN JO AzQUeNb |e ; L 
l | l | l l | 

eSr | &°Z 9°22 | Goo | So'o | tho | £S°0 | z°$9 | gf zz $62 2S | ft gz-o | Zr'0 | org | 42°€ | E€'0 | O92 | gre |**, ansaap wnpvdgssog 

ore Se eal ‘ eames ss = | PALE TERS ees 5 aeabniniti ae = 
6°St ¢-é g94 | I1o foo | £S-o 69°0 6-gg | ff fz £°g g°ge S:t lz‘o 61°0 | zg°9 St-9 LE°o 61°g t'g ’ **tz-€z aunf 
£°o1 °'6 L-og | g0°'0 Loo £g°0 glo z°lLg | vz +g £°zg Q'gl S-¢ $z‘o z"oO 690° z£°9 Le°o gS‘or L°g *fz-zz aunt 
gtr 6+ S-og | goo zo‘e | tt’o Ito | z°06 ¢-¢ a9 L‘tg o're Le | gt‘o | I1r‘o to-b veh | ozo of°S | g'g ‘**ee-1z aunf 
g°f1 g°9 9°6L | goo to‘o | Lto 6S'0 | €-Le | b¢ 61 o'2zg o'gl o'v Lz‘o , S1'o zt9 II‘9 1f'0 wees ae PTs ses ****Iz-o8 aunt 
r°S1 8°9 I°gZ Ir‘o $o°o LS°o fL°0 g° LL | $°¢ S*1 gel £°g9 fv | gto | $1°0 gt-Z t6°9 bo Sz-or| tg [oo°e*: oz—61 aunf 
6°91 1°S o'gl oro £fo"o gto 6S'o | z°gg | ov $3 £°7g L£°gf o'r | 180 | ZrO zbo II'g | 1f'o oll se Pee ****O1-gr ounf 
oe LL 9 tg to'o too tho zso | 1°98 st a 90g tol z‘b | tz'o | Lito ors Sg°S | 6€'0 op-Z ee res seees gi-L1 sunf 
oli $-2 $°$L 60°0 to'o oro £S*o mfg | 2: Lz zLe zl o | gro 11°$ LL'v | to | zI9°9 g°é **£1-91 aunf 
6°gI b'6 “zl o1‘o So°o gto | &S:o |} £02 L’¢ ve z°el £°69 o | gro ots tr°S | gz‘o od. Oe Ess *gt-S1 aunf 
o'0z 9°8 ord Lo‘o foo Sz’o | Sf°0o | S'1¢e g't gz r°vl £°69 o | tro 69°¢ gre | fz'o | g6'h “***Sr-br ounf 
o-Lt S*Z $°s2 60°0 to'o ot'o ° beg 6°¢ Sz o'zg S*gZ o | oOz'o £9°9 oz"9 Sv'o II'g *bi-f1 aunf 
1'St 16 g'sZ So'o £o°o Sz'o ° ane 8°92 o'r | 9g't £s°¢ eee me Oe *,@I-11 aunt 
ost 2°38 z'o4 60°0 fo'o | tbo 0 Ztg 6'0 Ok 2°29 6°92 o | 1f°0 $£°9 16'S bb-o w2°Z * **poluag pz asvaaap 

REE Renda Be Cabs Dated? mile Z EE See tia F 2 Rebbe gow ite “aise: Meest Me aaa 

esi L£°g 1'9l Lo'o ohee) | cf:o gt'o | - L°lg $1 | 99'S gz°s ot'o se 1 Oe [ett II-ol ounf 
gtr z°6 o'9l go"o So'o | Iv‘o | #tS‘o . z°76 1°98 is €$°9 o1'9 fro ee 2 ae PPP ee ces o1-6 sunt 
S°v1 £°s g°6L o1'o too SS-o 69°0 I'Ig S'vZ | gil gs°9 gs‘o £g'g etiaiehdl ci *°6-g ounf 
gti z‘9 z°6L Lo'o £fo°o gf'o | gto . 1°€g g° 22 : g's g1's Sf'o t9'9 . sseee —L oun 
o'gI g°6 e°SZ II‘o go'o tro 19'0 6°Ig bol : Sz°9 €g°s zt'o oe TE heli £-9 oun 
z°6 1°6 £°1g goo go"o tS‘o 99°° | ° ’ 1°zg €°gL gt'Z 98°9 z$"o 10°6 Rane eee Ss 9 -S sunt 
S°gt z°6 fel oro so'o 6£'0 | tS'o | z° | f-o zt L°6L zvl ° 1f°0 06'S 6r's Ito ob'L TOP SNE $ -b ounf 
bol S*11 12d or'o Lo'o tro | 19'0 | L°€g i 2 1't S*gZ z°eL ¢°s 60°90 1f'o go's gs's oro og L srreseh -€ gun 
6°Sr £6 g' tl o1'o go"o Lt'o | £9'0 8°98 | PB o't I'Ig 1°SZ °'9 £1°o 1f*o Sz°9 6L°S gto rL'L eee ee €-z ounf 
e°kt gil o'Sl II‘o So’o gro | tog'o t-te g'I an b°6L ol Ss 2 ane) of'o £6°9 gr'9 Leo €Z°g | TSoee “tee*e =r gunf 

| | | 

. = ats = re wal - < i P . ~ r 5s wares = a er a ee ee Ft inane | Port 
g bi $2°9 6°92 | 9g0'0 too Sto | gS'0 | S2L° 92 °F O's 6°L£Z g°2Z | $6°S oro of*o 06°S Sts Sto 98° 2 | 95°89 | ** *potdag ISI a8psaap 
ger z'6 oll 60°0 go"o oso | Sg'o0 g°zg go 6°¢ 1°gZ 6'°zZ s°s Loo tf-o zQ°Q Le-9 | Sto rL°g | 8° | PeRETS I aunf-1£ Avy 
Q°e1 9°8 g' LL go'o So'o St-o gs*o £°gZ L't o'r g'zl £°99 6S | £1'o 1f'o Z£s°s ez°s St-o gg°Z | eet e3ss9 *1f-0f Avy 
€-S1 é*Z o'LL goo too obo | zS'o zz ver zy 9°9L r°3e g°s | 60°0 zo gor est Sto sf°9 | 4°g "08-62 Avy 
L v1 9°9 L£°gl 60°0 to'o gto | I9°'0 6°? ver gf L°6L 6'vZ g? | wre of'o Sz"9 gS | gto Sei i ee | *6z—gz Avy 
¥°Sz S°L 1°62 60°90 Soo So Zg'o | Lg ae oF °gZ gizZ - he | zI"o S¢-o £g°9 6£°9 gto gZ'8 be | gz—Lz Av 
£°t1 6°g gol go'o So'o £v'o | gS*o £°9g I°I gz vz S*¢ 6°$ | goo 1z°o zo'9 6S°s £v-o 1¢°Z L£°g | Lz-gz Avy 
ae LL o'sl 00°° too 6£°0 | zS‘o S°$g ver zy 6°62 orl 6's o1'0 6z°0 £S°s gis Ito L6'9 fg | gz-Sz Avy 
Be z‘ol £-9L goo go"o Sto | 6S°0 z°eg v2 6°¢ O°LL S-zZ v-s II'o 1f'o 61°9 gl's fv-o vO°L a I ich Sz-bz Avy 
L°a2 L°g 9°69 o1I‘o vo'o zf°o | gto b'zg a o't z Ll 6'oL £'9 lLo-o bz‘o 990°0 gz°r £'o bo'9 ss |" bz-£z Avy 
vor VL z°zg Lo’o $o°o SS-o | L9°0 z°gl e's ¢'t gzL S°£9 1°6 II‘o Leo $z‘9 Lvs glo 09° orn [tttteee: **€z-zz Avy 

ee See En a 7 “= - . a. ee 5 — a 

; 4 | . 10} po I rietsay . : 
“ANIN | 19q7q | “S10uy rn “qdins “ydjns [PIO] fo Bond 3 te) LS ie) 4 vain ®HN ois 5 wits ee L | (payeut 
“MIN | -"19q4y | -"s10uyT [10], - -Ba1) = : ? -1989) 
6001 ‘a}Vq 

STVLO[, 40 INDO aag SNOILOVU, YNHdTAS N IVLO], 40 INDO aig SNVU—ANIUQ NI SNOILOVU] NADOULIN 





VaVdILTAW 





CM ‘Hd ‘SUW)—2% ASVD 


TH ATAVL 








SURGERY, GYNECOLOGY AND OBSTETRICS 








‘wi ‘d ‘zz aunf us0q pyiyd1 








































































































§ IVLOJ, 40 INAO wag 


SNOILOVY BNHaATAS 








N IVLOJ, JO INSO wag 





SNVU‘)—ANIY) NI SNOILOVAY NASOULIN: 








zSs DS's b'6Z | 60°'0 | S0'0 | §S-0 | 69'0 Paes td . Et 0-19 : 61°0 1v°Z Dbies gr6 | SS°9 |* unpndgssog apy 
I'tr | o'9 6°6L | 60°09 | to'o | 1S8'0 | to'o |} *** ol zl ‘ : Sees 6o'o | 9f'9 e aes t£°g Og [rch -f Ayn 
eer} os v'zg | 60°0 | to'o | 19°90 | tlo rere “i g'zg bats + : : gI‘o £9°g eee i zvror] 6g |'°"''f -2 Apne 
6°11 | 0'9 I*zg | go’o | to'o | SS‘o0 | Lg'o ; “s S°3 $°£g ; v9 tro SS°Z eet “<5 go°6 Sh O°" =e Ae 
6°g b9 L'tg Lo‘o So'o 99°0 glio tee eee Zz 4°98 eee see see . zz'o 98°8 see tee €z‘or Sg “+r Atnf-of aunt 
6'o1 | 69 z‘zg | goo | So'o | og'o | fL‘0 : , nee Or weeds = * gro t Pes ; us 6b°6 S*g |'***‘of-6z aunt 
L°91 | g'€1 | £°69 | 11°0 | 60'0 | gF'0 | gg'0 | *° : $ “¢ tle . zf"o 1g'L — €L°g 6g |°°°**6z-gz sunt 
6't1 | Lo b'gl | 11°0 | So'o | gS°o | tl‘o £0 62 z% g'1Z : £o'o gz"o 18'0 £g°9 Wee 2 ts°6 eg pees gz—Lz sunt 
L°vz | €°6 o'gl | go’o | So'o | Ivo | HS'0 | g°Sg to 4°¢ g°% 6'gL o'9l 6'z fo'o gz'oO ozo zo"9 og’ s zo fg°L area rs Zz-gz ounf 
z°21 | r'z1t | 2°§Z | go'0 | So'0 | S£-0 | ot'0 | 6-99 to St oe 6°92 g°&Z £°¢ zo°o gz'o gi°o LE°b Zo'b of°o 0z'9 | 21°g | PAd pe avsaap 
I'mr | 111 |] g'gZ | Soo | So'o | SE-0 | Sto | L°t6 ss Ly ze £°$g g°0g Or go'o Lz‘o gro gsr 09° zo 69°S 6g |°°**, 12-02 ounf 
z‘QOl | gr | z°zZ | Loo | So'o | 1f'0 | Sto | 9°06 £0 ob Le 9°£g oll 9°9 zo'o tz‘o gro go's 99° oto So'9 oe atts oz—61 ounf 
L°L1 | g'1r | L'oL | 60°0 | goo | of'0 | 180 | o'fg fo Lv g'¢ btZ 99 °'9 zo'o 6z°0 zz'o tS‘ 1°? Leo org eo Pee 61-g1 ounf 
+6 o'Z1 | g'fZ | So'O | G0'0 | 6£'0 | ES‘o |] G6'Ig fo S$‘? tz L°bl bol ev °'°o of'o gI°o 00's 1l‘t 6z°0 69°9 6°g |''***gr-L1 ounf 
belt | z'S1 | blog | goo | Lo-o | 1£'0 | gto b°£6 fo 6b et o'Sg z*0g gv zo'o zo 61°0 00'S zl’ gz°o 6g°S ae. tess Z1-91 ounf 
9°9 1'1r | €°zg | £0'0 | So‘o | LE‘o | Sto £-0g £'o s+ 9°2 ae b'°g9 gt zo'o gz'0 g1‘o ts tz of'o oz'9 me Tees g1-S1 ounf 
ovr | tO L°gf | Loo | fo'o | LE°o0 | Lt-o ese £0 s-¢ Sees “s zo"o £z'o ee ite gs°9 ee tftt** S1-t1 ounf 
Gor | Gor | z*gl | So'O | Soo | gf'0 | ovo | Ltg S'o v'? e'¢ S92 Lol g's £o'o zo tz"o So's Lo’? gto 19°9 oe +t? b1i-£1 ounf 
gl ¥St | o- LL | £0'0 | govo | Of'0 | 6E'0 | H'Sg oo zs C's 6'LL tcl s-s oo 6z'0 f1°o Le°t go'h 1f'0 19'S se yess €1-z1 sunt 
9'OI | g'or | g'gZ | So'O | So'o | LE'o | Lt‘o | z°gg zo 9'+ gif 9° 6L eel $s 10'0 of'o Sz-o €z°s Lg’ gf'o 98°9 ek tts ziI-11 unt 
gtr] ag 1°92 | £o'0 | to'o | zt'0 | 25:0 | 9°99 60 oe v2 9°28 O°SZ Z‘9 goo oz'o é1'0 69°S of $ oro £0°L | §8°3 | pA ISI assay 
bir | +6 z‘6L | go'o | So'o | zbv'o | £S'o0 1°98 1'o ge zz ey 1s 10'o gz°o : go°9 ols gto ob'l eee at tse 11-01 ounf 
zor jo!’ g'94 | Lo‘o | foo | SE°0 | fbo | gg Lo I'v Q°% bzg o'eL +6 to'o zz"o t1'o Lev lg’ os*o 18'S zh |*****or-6 aunt 
vez | £2 6-gl | Loo | too | Ibo | zS'o | E°leg go ee gz $'og gizl 64 go'o £z'o0 oz"o €Z°s 41's gS‘o zik 6g |°°*'°6-g ounf 
I'St | +6 $°SZ | goo | So-o | of'o | ES‘o0 ak — te S°e fa es g's ease gI‘o Sg’ zb'o 12°L we. aot 4s g-4 oun 
z°0oz | 99 g'zl | 60°0 | foo | z£'0 | tho | $°06 o'l L°¢ g'1 o'tg Ltt £°9 go'o zz"o I1'o t6't LS°¥ Leo 6g°S 6g seeeL —-g oun 
flr] 2°2 oSL | 60°0 | to‘o | 6£'0 | zS'o 1°z g'1 g°z fz 9°Sg £0g e's z1‘o 61'0 L1°o $z°9 9g'Ss 6£°0 of's 2 eee 9 -S ounf 
S‘tr |] €°L | €-gL | govo | too | fv'0 | SS'o | £06 | Sr | gz 1'z fe) ogé- 278° | see | See] ore | of:g-T €6°S 1) Sho 1 S9°s 1 ote Ieee $ -p aunt 
et: | S-2 £°6L | Lo‘o | to‘o | zv'o | fS'o | &'bg zt 1'¢ bz g LL gi g's 60°0 £z'0 gro L's ee°s ft-o ys 6'g ‘e+h -€ gun 
g't 9°6 9°98 | zO'O | So‘o | Sto | zS'0 | S$*6g L'o Iz Ie g'tg g°Sl °0'6 foo gI‘o gI'o of'9 9's L9°0 StL 8°83 “"€ -z oun 
g°z1 |] 1°6 £°gl | Lo‘o | So‘o | ft'o | SS‘o S°Lg oo “i 6-2 ff 62g bol S‘9 oo ero zz'o of'9 1g‘S 6b'o og'Z oe rt z-1 ounft 
4ynaN |-19y9q | “F10uy |, S P wine acing JS padunos ta Wo “Wn “HN vain SHN ies A. N“HN N oN , N 
AMON | sayy |-saouy | POL mas “Jou g} + Bap -vaiy | -vday |-fowiog] TPA} PN HN | 1301 (porns 
sate te 9061 ‘aqtq 
N 





VaVvdIWIad CV ‘d ‘SUYW)—£ ASVO ‘AI 


ATAVL 





ee eee 








MURLIN: PROTEIN METABOLISM OF NORMAL PREGNANCY 51 


milligraias less (average) in the earlier ten- 
day period, when more protein food was being 
taken. This would seem to indicate that 
there is something characteristic about the 
appearance of more creatinin in late preg- 
nancy. The same phenomenon was _ noted 
in two out of four pregnancies in the dog. 
Van Hoogenhuyze and ten Doeschate failed 
to observe it in their normal pregnancies, 
probably because in only one case out of 
seven in which this fraction was determined 
did they continue their observations later 
than one month previous to confinement. 
As we shall see presently, they think they 
have found in the excretion of creatin during 
pregnancy evidence of a distinct hepatic 
inefficiency, but they do not appear to realize 
that their theory really demands a decrease 
in the amount of creatinin excreted, and this 
their tables do not clearly show. 

On no theory of hepatic inefficiency can 
an absolute increase in creatinin be explained. 
Two other possibilities suggest themselves: 
(1) that the creatinin excretion is roughly 
proportional to the mass of uterine muscle just 
as it is known to be for the mass of skeletal 
muscle,! and that the increase in mass of the 
uterine wall in the last weeks of pregnancy is 
responsible; or, (2) that creatin is formed 
in the foetus late in pregnancy as it is in the 
infant,? and is excreted through the maternal 
organs. Rose * has analyzed the muscles of 
a new-born infant and found .o7 per cent of 
creatin. If this substance is the mother 
substance of creatinin, it would seem that 
some creatinin should be produced before 
birth. 

CREATIN 

The behavior of this fraction before and 
after parturition is just the reverse of that of 
creatinin, namely, a greater quantity, in both 
absolute and relative terms, after parturi- 
tion than before. The presence of creatin 
in large quantity in a postpartum urine was 
first reported for the woman by Shaffer 
(loc. cit.) in October, 1908, and by the writer 4 


1 Cf. Shaffer, Am. J. of Physiol., 1908, xxiii, p. 1. 

2Cf. Amberg and Morrill, J. Biol. Chem.. 1907, iii, p. 311; 
Sedgwick, J. Am. M. Ass., rgro, lv, p. 1178; Van Hoogenhuyze and 
ten Doeschate, loc. cit. 


3 Rose, J. Biol. Chem., 1911, x, p. 265. 
4 Murlin, Am. J. Physiol., 1908, xxiii, Proceedings, p. xxxi. 


for the dog in December of the same year. 
Shaffer gave the correct interpretation of its 
presence as due to the involution of uterine 
muscle, and the writer noted that it reached 
its maximum for the dog on the fifth day post- 
partum. More recently the writer® has 
called attention to the fact that the creatin ap- 
parently is eliminated earlier than those 
autolytic products which (present in large 
quantity relatively in the dog) are excreted 
as constituents of the undetermined nitro- 
gen. From Tables IL and III it may 
be seen that the creatin excretion in these 
observations presents two maxima, one on 
the second or third day postpartum and the 
other on the eighth day. The first may per- 
haps be due simply to a squeezing out of 
extractives while the uterus is rigidly con- 
tracted, and the second to the liberation of 
creatin by a true disintegration of the muscle 
tissue. Creatin is not to be regarded as a 
true product of autolysis, since it exists pre- 
formed in the muscle. 

Why does creatin appear in the antepartum 
urines? Since the publication of Folin’s 
work in 1905, it has been generally believed 
that creatin is not a normal constituent of 
adult urines unless creatin is being ingested 
in the food. In other words, when present 
it is regarded as a sign of undernutrition or of 
actual disintegration of muscular tissue. 
Van Hoogenhuyze and ten Doeschate (loc. 
cit.) report its occurrence in a series of normal- 
ly pregnant subjects on creatin-free food from 
the eighth to the tenth month, and accept its 
presence as a sure indication of hepatic in- 
efficiency, basing their belief on the theory 
of Mellanby and of Gottlieb and Stangassin- 
ger © that creatinin is formed from creatin in 
the liver. Confirmation of their observation 
is found in Case 3 of the present series, where 
only creatin-free food was given. Creatin 
was absent from the urine (Table IV) on only 
two days of the antepartum period. It is 
present also on every day of the antepartum 
period in Cases 1 and 2, when the food con- 
tained creatinin but probably no creatin (see 
note on page 47). 

5 Murlin, Am. J. Physiol., torr, xxviii, p. 422. 

6 Mellanby, J. of Physiol., to908, xxxvi, p. 447; Gottlieb and 


Stangassinger, Ztschr. f. physiol. Chem., 1907, lii, p. 1, and 1908, lv, p. 


322. 
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Mention has been made above of one 
serious objection to the explanation given 
by van Hoogenhuyze and ten Doeschate; 
namely, that an hepatic inefficiency would 
seem to demand a decrease in the excretion 
of creatinin corresponding to the increase of 
creatin. A better explanation, it seems to 
the writer, is one similar to that given by 
Rose (loc. cit.) for the presence of creatin in 
the urine of growing children. Mendel and 
Rose ! have demonstrated the intimate rela- 
tionship between the creatin metabolism and 
the supply of carbohydrates in the food. Fol- 
lowing out this idea, Rose supposes that the 
carbohydrate is used up so rapidly in the 
synthetic processes of growth that it does not 
avail to prevent the elimination of creatin. 
Similarly, in pregnancy it may well be that 
an actual deficiency of carbohydrate in the 
maternal circulation exists because of the 
ready and rapid diffusion of dextrose through 
the placenta and its fixation in the feetal 
tissues. 


TOTAL PERCENTAGE ACCOUNTED FOR 


Because the purin nitrogen was not deter- 
mined in these urines, it seems better not to 
speak of the nitrogen remaining after sub- 
traction of the several fractions as “undeter- 
mined”’ or ‘rest nitrogen,” but simply to add 
the percentages accounted for. Naturally 
this total in the antepartum period of Case 
3 is not comparable with the total in the other 
cases, and cannot be given at all for the post- 
partum period of Case 3. The four fractions 
determined in Case 1 give the same total for 
the antepartum as for the postpartum period. 
The figures are slightly different for Case 2. 


THE SULPHUR IN THE URINE (N:S RATIO) 


Since sulphur is a constituent of the great 
majority of food and tissue proteins, the out- 
put of this element may be used as an index 
of protein metabolism quite as well as that 
of the nitrogen. The ratio of the two ele- 
ments one to another (N:S) in the urine is 
very constant under any given dietary con- 
dition. Benedict found the N:S ratio on the 
fifth, sixth, and seventh days of starvation 
to be 16.2:1,2 and Cathcart * found it to be 


1 Mendel and Rose, J. of Biol. Chem., 1911, x, p. 213. 


15:1 as the average for a fourteen-day fast. 
According to the figures given by Hamalainin 
and Helme,‘ the ratio on a mixed and adequate 
diet varied between 10.2 and 14.6, with an 
average of 12.2. It would appear from this 
that a well-nourished person would excrete 
through the kidney more sulphur in compari- 
son to the nitrogen than a starving person. 

So far as known to the writer, attention 
has never been directed to this ratio for the 
pregnant subject. From Hoffstrom’s tables 
(loc. cit.), however, it may be learned that the 
ratio for the entire period from the 17th to the 
4oth week of pregnancy is 11.9, and for the 
39th and 4oth weeks alone 12.4 and 12.2, 
respectively. For the three cases here re- 
ported the average ratio for the entire ante- 
partum period is as follows: Case 1 (4 days), 
13.8; case 2 (20 days), 13.1; case 3 (20 days), 
13.5 —- somewhat higher, therefore, than Hoff- 
strom’s figure for the entire period of his 
observations. The difference may possibly 
be accounted for by the difference in potential 
energy of the food, his single patient receiving 
considerably more per unit of weight than 
either of the three of this series. 

For the postpartum period the ratios in two 
of the cases are slightly higher than for the 
antepartum period; namely, 14.7 and 13.4 
as against 13.8 and 13.1. For the third case, 
where the average does not include the first 
four days of puerperium, the days when the diet 
was very restricted, the ratio is slightly lower in 
the postpartum period, 13.3 as against 13.5. 

It is worthy of note that the same days 
which mark the sudden increase in the output 
of urinary nitrogen (see p. 45) witness also 
a corresponding increase in the output of the 
total sulphur (Tables IT and IV). 


PARTITION OF THE SULPHURS 


In the pregnant dog it was observed that 
the inorganic-sulphate sulphur, like the urea- 
plus-ammonia nitrogen, was low in percentage 
where the nitrogen retention was greatest 
and that the neutral sulphur behaved in a 
reciprocal sense. In these cases also it is 
evident that the lowest percentage of in- 

2 See Lusk, Science of Nutrition, 2nd ed., 1909, p. 67 et seq 


3 Cathcart, Biochem. Ztschr., 1907, vi, p. 109. 
4 Skand. Archiv f. Physiol., 1907, xix, p. 182. 
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organic-sulphate sulphur, like that of the 
urea-plus-ammonia nitrogen, coincides with 
the highest retention of nitrogen (Case 3, 
second antepartum period), and the highest 
percentage coincides with the lowest reten- 
tion (Case 1). The reverse is true of the 
neutral sulphur only in Case 1. It probably 
would have been true of Case 3 but for the 
high percentage of ethereal-sulphate sulphur, 
due to indicanuria caused by the milk diet. 

As emphasized in the paper on the preg- 
nant dog, this higher percentage of neutral 
or unoxidized sulphur does not indicate a 
condition of suboxidation in normal preg- 
nancy, as held by Zweifel! and others; for 
there is no increase in the absolute sense, and 
the total oxidation per unit of weight is just 
as great in the pregnant as in the non-preg- 
nant woman.? The distribution of the sul- 
phurs indicates that the sulphur which is 
excreted as inorganic sulphate is the sulphur 
held back for growth of the product of con- 
ception (uterus, membranes, placenta, foetus). 

The similarity between the antepartum 
and postpartum periods extends also to the 
percentage distribution of the different sul- 
phur fractions. The case which shows the 
highest percentage of inorganic-sulphate sul- 
phur and the lowest percentage of neutral 
sulphur in the antepartum period shows the 
same for the postpartum period. Likewise 
the case which shows the lowest (average for 
entire period) percentage of inorganic-sul- 
phate sulphur in the former exhibits the same 
in the latter. 

Summarizing all these resemblances be- 
tween the two periods, it is evident that the 
maternal organs of excretion have very much 
the same work to do, in the qualitative sense 
at least, immediately after the child is born 
as immediately before. 


SUMMARY 

t. In three cases of normal pregnancy 
followed by normal puerperium, the distribu- 
tion of the nitrogen and sulphur fractions of 
the urine was very nearly the same in the 
antepartum and postpartum periods. 

2. The total nitrogen in the urine shows a 

1 Zweifel, Archiv f. Gynak., 1904, Ixxi, p. 1. 


2Cf. L. Zuntz, Archiv f. Gynak., toro, xc, p. 


452; and Carpenter 
and Murlin, rort, loc. cit 
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sudden increase, independently of the nitro- 
gen in the food, at about the sixth or seventh 
day postpartum. 

3. The nitrogenous autolytic products from 
the uterus are for the most part converted to 
urea before excretion. 

4. The ammonia nitrogen is slightly higher 
in the antepartum period than in the post- 
partum period. 

5. The urea-plus-ammonia nitrogen in the 
antepartum period is lowest in percentage of 
the total nitrogen, when the retention of nitro- 
gen is probably greatest. This confirms the 
idea, expressed elsewhere for the dog, that the 
nitrogen held back for growth of the product 
of conception is potentially urea or ammonia 
nitrogen. 

6. The “formol-titrating” fraction is the 
same after delivery as before. 

7. The creatinin nitrogen is higher, both 
relatively and absolutely, before delivery than 
after; the creatin nitrogen higher in both 
senses after delivery than before. ‘There is 
no indication in the urine of hepatic ineffi- 
ciency in late pregnancy.’ Creatin in the 
urine before delivery may indicate a lack of 
carbohydrate in the food; after delivery it is 
always present during the involution period. 

8. The N:S ratio in the urine of these 
patients was slightly higher than is usually 
found on an adequate diet. Because 
food was ingested immediately after delivery 
than before, the ratio was higher in the post- 
partum period. 

g. The inorganic-sulphate sulphur was low- 
est in percentage of the total sulphur where 
the retention of nitrogen was (probably) 
greatest, and highest where the retention was 
least. The neutral sulphur was least in per- 
centage where the retention was least, but, 
owing to indicanuria, was not greatest where 
the retention was greatest. 

io. A high percentage of neutral or un- 
oxidized sulphur does not indicate diminished 
oxidation in the pregnant subject. 

11. The distribution of the sulphur frac- 
tions indicates that the sulphur which is ex- 
creted as inorganic sulphate is the sulphur 
held back for foetal development. 

3 This conclusion has recently been reached also by Th. Heynemann 


(Ztschr. f. Geburtsh. u. Gyniik., 1912, Ixxi, p. 110) whose paper was 
received after this one had gone to press. 
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THE CLASSIFICATION OF 


ARTHRITIS 


By JOHN McWILLIAMS BERRY, M. D., ALBANy, New York 
Orthopedic Surgeon and Radiographer to the Albany Hospital 


HE classifications of injuries and 
diseases of the joints have always been 
more or less confusing. This confusion 
has occurred mainly in the classifica- 
tion of the chronic diseases, and has been due 
to: a lack of knowledge of their etiology, a 
misunderstanding of pathological findings, 
and the ambiguity which has arisen from 
individual observers describing the same 
disease under different names, or applying 
the same name to widely differing condi- 
tions. 

Within the last few years, however, this 
confusion has become less. The tendency 
at the present time is to divide chronic 
arthritis into two main classes; one class 
being characterized by hypertrophic and the 
other by atrophic lesions. The term arthritis 
deformans, which in the past has often been 
used to designate a clinical entity or specific 
condition, is now usually employed in a 
general manner to include both hypertrophic 
and atrophic forms of chronic joint diseases, 
and there is an indication that eventually this 
term will be dropped. 

Goldthwait classified the chronic diseases 
of the joints into infectious, atrophic and 
hypertrophic arthritis. Under the head of 
hypertrophic arthritis, he groups such diseases 
as Heberden’s nodes, malum coxe senilis and 
spondylitis deformans. 

Jones, in his recent book entitled ‘* Arthritis 
Deformans,” makes only two classes: rheu- 
matoid arthritis (corresponding to Gold- 
thwait’s atrophic arthritis) and osteo-arthritis 
(corresponding to Goldthwait’s hypertrophic 
arthritis). 

Nathan, in the Journal of the American 
Medical Association for June 17, 1911, 
divides the chronic joint diseases into inflam- 
mations or infections and degenerations, i. e., 
trophic diseases. He subdivides these into 
arthritis or osteo-arthritis, depending upon 
whether the soft parts or the bony parts of a 
joint are affected thus: 


I. Inflammations or infections. 
a. Infectious arthritis. 
b. Infectious osteo-arthritis. 
II. Degenerations, i. e., trophic diseases. 
a. Trophic arthritis. 
b. Trophic osteo-arthritis. 


The degenerative or trophic diseases he 
further subdivides as follows: 


a. Trophic arthritis. 
1. Metabolic arthritis. 
b. Trophic osteo-arthritis. 
1. Senile osteo-arthritis. 
2. Neurotic osteo-arthritis. 
3. Metabolic osteo-arthritis. 


In this classification, senile osteo-arthritis 
corresponds to Goldthwait’s hypertrophic 
arthritis and Jones’ osteo-arthritis, and meta- 
bolic osteo-arthritis corresponds to Gold- 
thwait’s atrophic arthritis and Jones’ rheu- 
matoid arthritis. 

It will be seen, therefore, that even now 
there is considerable ambiguity in the classi- 
fication of joint diseases. 

Nichols and Richardson, in the Journal of 
Medical Research for 1909, xxi, 149, reported 
an extensive study, with autopsy findings 
of sixty-five cases of chronic joint disturbance 
of the hypertrophic and atrophic types. 
They found that the cases fell into two 
categories: proliferative and degenerative. 
The result of their work has been well sum- 
marized in an editorial in the Journal of the 
American Medical Association for December 
4, 1909, and on account of its direct bearing 
on the classification of chronic joint diseases 
the following quotation from the editorial 
will be of interest: 

“Tt being a general law of pathology that the same 
agent. may cause either proliferation or degeneration, 
in accordance with concentration, tissue nutrition, 
and other factors, it follows that these two patho- 
logical groups do not correspond to two different sets 
of etiological factors or to two different diseases, 
but merely represent different effects from similar 
causes or similar effects from different causes; 
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clinically, however, there are well marked dif- 
ferences, corresponding to the degenerative and 
proliferative types of joint changes, when either of 
these types occur in a sufficiently distinct way, 
but since the presence of proliferative changes in 
one part of a joint may cause degenerative changes 
in another part, or conversely, it is evident that 
both anatomic changes and clinical manifestations 
are often of mixed character. It is also evident 
that, once the injury in the joint has been started, 


‘a vicious circle is readily established, for a primary 


degenerative change may start up proliferative 
processes in the neighborhood, and these, causing 
degeneration of opposed surfaces, the process 
becomes progressive; hence the bad prognosis of 
arthritis deformans and the mixed anatomic picture 
which has caused so much confusion of classification 
and pathology. Once the joint injury has become 
well established, therefore, the pathologic changes 
may continue even when the origina] etiologic 
factor has disappeared, and when this factor is a 
chronic persisting one the course of the disease 
must necessarily be downward.” 


The work of Nichols and Richardson is of 
great importance in explaining the pathology 
of that group of chronic joint disease com- 
monly designated by the term arthritis 
deformans, but there are objections to their 
conclusion that the two types (degenerative 
and proliferative) making up the group are 
only different manifestations of the same 
diseased condition. There is such a difference 
in the two types in their initial lesion as shown 
by the X-ray (to be demonstrated later) and 
their clinical manifestation is so distinct that 
they should be classified separately. 

As Nichols and Richardson have pointed 
out, the pathological changes characterizing 
the group are either proliferative or degen- 
erative; moreover, one pathological change 
may lead to the other, and vice versa. It 
would be well, therefore, in considering these 
two types to avoid a classification based on 
pathological changes; also in classifying to 
avoid a term like rheumatoid arthritis, which 
in itself means nothing; and there is no more 
reason in using the term osteo-arthritis to 
designate a specific class of joint disease than 
there would be to call a certain disease of the 
heart, heart disease, and give all other dis- 
eases of that organ individual names. A clas- 
sification of joint diseases, based upon known 
etiological and anatomical factors, seems to 
offer the least opportunity for confusion. 


wal 
ui 


The recognized factors which can cause 
arthritis are three in number, viz.: trauma, 
infection and trophic action. These etio- 
logical factors acting on the tissues of the 
joint cause either an arthritis or an osteo- 
arthritis, according to whether the soft parts 
of the joint alone, or the bony parts also, are 
affected. 

A classification from an etiological and 
anatomical standpoint would, therefore, be 
as follows: 


I. Traumatic. 

a. Traumatic arthritis. 

b. Traumatic osteo-arthritis. 
II. Infectious. 

a. Infectious arthritis. 

b. Infectious osteo-arthritis. 
III. Trophic. 

a. Trophic arthritis. 

b. Trophic osteo-arthritis. 


Traumatic arthritis may be caused by 
direct violence to a joint, by the use of a joint 
at a disadvantage, as in so-called static 
arthritis of the knees in certain cases of flat 
foot, and finally, from chronic irritation due 
to other causes, such as loose bodies in the 
joint, anatomical abnormalities, etc. Possibly, 
also, circulating toxins cause a chronic irrita 
tion in joints, but, so far as the writer knows, 
there is no direct experimental proof of this. 

Villous arthritis of the knees, as described 
by Goldthwait, may properly be classified as 
a traumatic arthritis; the cause seems to be 
either a static trauma or a chronic irritation. 

A chronic traumatic osteo-arthritis, pro- 
liferative in character, can apparently be 
caused by simple trauma. Fig. 1 shows the 
radiograph of a finger-joint that was injured 
by a baseball several years before. There is 
present a general proliferative osteo-arthritis 
of the ends of the bones and a suggestion of 
spur formation. Somewhat the same con- 
dition, but with more pronounced spur for- 
mation, can be found in certain cases of 
hallux valgus. The abnormal position of the 
big toe causes repeated trauma to the meta- 
tarsophalangeal joint, and a radiograph may 
show an osteo-arthritis with small bony 
spurs. (See Fig. 2.) 

In certain cases of villous arthritis, a slight 
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beginning proliferative osteo-arthritis can be 
detected. This is probably the result of 
irritation. (See Fig. 3.) 

The irritation of a foreign body in a joint 
may lead to a proliferative process in bone, 
and is another example of irritative traumatic 
osteo-arthritis. Fig. 4 is the radiograph of 
an ankle-joint which contained a_ small, 
loose piece of bone, (b) indicates the loose 
piece of bone and (a) shows the proliferative 
osteo-arthritic change at the lower edge of 
the tibia. 

It has been demonstrated, therefore, that 
trauma, in its various forms, can produce not 


only an arthritis but also a chronic prolifera- _ 


tive osteo-arthritis. 

The chronic joint diseases known as 
Heberden’s nodes, osteo-arthritis of the 
knees, malum coxz senilis, and spondylitis 
deformans have all been grouped together 
by recent observers. Thus, Goldthwait has 
designated this class of chronic joint diseases 
‘hypertrophic arthritis,’ while Jones groups 
them all under the head of “‘osteo-arthritis.”’ 
Jones summarizes the chief characteristics 
of ‘‘osteo-arthritis,’”’ as follows: “It is a 
disease rarely met with under forty years of 
age. The mode of onset is generally insidious, 
never really acute. It attacks both sexes 
equally. Although it may. be polyarticular, 
its specific tendency is to be monoarticular, 
or, more accurately speaking, oligoarticular, 
with no marked leaning toward symmetrical 
distribution. It displays a marked predilec- 
tion for attacking the large joints, such as the 
hip and shoulder. Constitutional symptoms, 
such as emaciation, rapid pulse, pyrexia, 
pigmentation and trophic disturbances, are 
generally absent. Muscular atrophy is slight, 
hardly ever pronounced, likewise muscular 
spasm and contracture. Local characters of 
the articular swelling; general swelling, if pres- 
ent, due to synovial effusion, not to peri- 
articular thickening; hence no spindle-shaped 
appearance. Joint abrupt and nodular in 
shape. Displacement of the bones, if present, 
lateral in direction. The older and more 
inveterate the articular lesion, the greater 
the enlargement of the joint.” 

The above mentioned diseases have been 
grouped together by Jones, Goldthwait, and 


others, because their characteristic pathologi- 
cal lesion is a chronic proliferative change in 
the bone; in other words, a chronic prolifera- 
tive osteo-arthritis. For the same reason, 
these diseases can be here classified under 
the head of traumatic osteo-arthritis, not 
because their etiology is known, but because 
the proliferative osteo-arthritis which charac- 
terizes them, in their early stage at least, is 
similar to that caused by known trauma. 

There is nothing new in the suggestion that 
trauma is the cause of this class of disease. 
Trauma has always been given a prominent 
place in the etiology of malum coxe senilis. 
Hofia has called attention to the resemblance 
between the anatomical lesions of so-called 
osteo-arthritis and traumatic arthritis, and 
suggests that in many instances a long for- 
gotten trauma may have supplied the initial 
impulse to the morbid process. Bowlby has 
shown that intra-articular hemorrhages can 
initiate osteo-arthritic changes in the sub- 
jects of hemophilia. Without speculating 
further as to the form of trauma which can 
cause this class of disease, the fact remains 
that the initial lesion, as shown by the X-ray, 
corresponds to that of a traumatic osteo- 
arthritis. 

Fig. 5 is a radiograph which shows the 
earliest change which can be demonstrated 
by the X-ray in cases of proliferative osteo- 
arthritis in the knees. It will be noticed that 
there is a squaring of the patella as compared 
to a normal patella. The small rice-shaped 
body, posterior to the joint, is probably a 
sesamoid bone in the external head of the 
gastrocnemius muscle. Fig. 6 shows the 
squaring of the patella somewhat more 
advanced, while Fig. 7 shows a slight spur 
formation at the lower and posterior surface 
of the patella. Compare the bony lesion here 
shown with the proliferative bony change in 
an ankle-joint irritated by a foreign body 
(Fig. 4), and in a knee-joint the subject of 
villous arthritis (Fig. 3), and it will be seen 
that they are the same, or very similar. Fig. 8 
is the radiograph of a case in which the spur 
formation has become more marked, and, in 
the case shown in Fig. 9, the spur formation 
has become very pronounced. Fig. to shows 
the radiograph of a case of advanced pro- 
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Fig. 1. Fig. 2. 

Fig. 1. Traumatic osteo-arthritis of a finger joint, due 
to the joint’s having been injured by a baseball. Note the 
proliferative osteo-arthritis and suggestion of spur for- 
mation as indicated by the arrow. 

Fig. 2. Traumatic osteo-arthritis; metatarsophalan- 
geal joint of the big toe in hallux valgus. The arrows 
indicate the spur-like character of the proliferative osteo- 
arthritis. 


liferative osteo-arthritis of the knee. There 
are spurs on the upper and lower edges of the 
patella and there are also spurs on the artic- 
ular surfaces of the femur and tibia. Fig. 11 





Fig. 3. 
to villous arthritis. 
upper and posterior edge of the patella showing pro- 
liferative osteo-arthritis. 


Traumatic osteo-arthritis ot the knee-joint due 
The arrow indicates a spur on the 
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Fig. 4. Traumatic osteo-arthritis of the ankle-joint due 
to a foreign body; (a) spur formation, (b) foreign body in 
ankle-joint. 


shows a still further advanced case of pro- 
liferative osteo-arthritis of the knee; the 
proliferative bone changes have become very 


marked and secondary degenerative and 





Fig. 5. 
“Osteo-arthritis”’ 
of the patella. 


Traumatic osteo-arthritis of the knee-joint. 
(Jones). Early stage. Note squaring 
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Fig. 6. Traumatic osteo-arthritis of the knee-joint; 
“‘osteo-arthritis” (Jones). Later stags than Fig. 5. 
Squaring of the patella more marked. 


atrophic changes have taken place. This 
bears out the findings of Nichols and Richard- 
son that atrophic changes occurred secon- 
darily in proliferative processes in the 
joint. 





Fig. 7. Traumatic osteo-arthritis of the knee-joint; 
“osteo-arthritis”” (Jones). Later stage than Fig. 6. The 
arrow indicates a spur formation. 


Fig. 8. Traumatic osteo-arthritis of the knee-joint; 
‘fosteo-arthritis” (Jones). Later stage than Fig. 7. Spur 
formation more marked. 


In like manner a series of radiographs of the 
disease known as ‘‘Heberden’s nodes”’ will 
show the initial demonstrable X-ray lesion 
to be a proliferative osteo-arthritis, also that 
this proliferative osteo-arthritis increases in 
degree until in the later stages degenerative 
changes occur. 

The X-ray of a normal finger-joint (Fig. 
12) shows the joint edges of the bone rounded 
in outline and the articular ends somewhat 
rarefied as compared to the shaft. The first 
demonstrable X-ray lesion of a proliferative 
osteo-arthritis (Heberden’s nodes) begins as 
a thickening and squaring of the bone at the 
articulation, but there is no increase of 
rarefaction (Fig. 13). The squaring becomes 
more pronounced with a suggestion of spur 
formation (Fig. 14). This is followed by 
actual spur formation (Fig. 15) which grad- 
ually becomes more marked and is associated 
with proliferative changes in the entire 
articular end of the bone (Fig. 16). Fig. 17 
shows the spur formation and other pro- 
liferative changes still more marked. In 
this case degenerative and atrophic changes 
are taking place, as is shown by the rarefying 
of the bone. In Fig. 18 the proliferative and 
atrophic changes have both increased, while 
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Fig. 9. Traumatic osteo-arthritis of the knee-joint; 
“‘osteo-arthritis” (Jones). Later stage than Fig. 8. Spur 
formation pronounced. 


in Fig. 19 the atrophic changes can almost be 
said to predominate. 

Fig. 20 shows the radiograph of a beginning 
case of malum coxe senilis. Note the pro- 
liferative osteo-arthritis which shows itself 
as a hook-like spur on the edge of the acetab- 
ulum. 

Fig. 21 shows a spur formation on the 
vertebra. The subsequent history of this 
case is not known, but it would seem that 
sooner or later it must have shown symptoms 
of spondylitis deformans. 

Fig. 22 is an anterior posterior view of the 
neck of a patient who suffered from a left 
sided spasmodic torticollis associated with 
pain. The radiograph shows a proliferative 
osteo-arthritis of the transverse processes on 
the left side of the cervical vertebre. 

In a summary of the above it can be said 
that trauma is an important etiological factor 
in arthritis and osteo-arthritis; that the 
characteristic lesion of a traumatic osteo- 
arthritis is a proliferative osteo-arthritis; and 
that the characteristic lesion of the diseases 
grouped together under the head of “‘hyper- 
trophic arthritis,” or ‘‘osteo-arthritis,” is a 
proliferative osteo-arthritis, which in its 
early stage cannot be distinguished from the 





Fig. 10. Traumatic osteo-arthritis of the knec-joint; 
“‘osteo-arthritis” (Jones). Later stage than Fig. 9. The 
arrows indicate spurs on the femur and tibia. 


proliferative osteo-arthritis produced by 
known trauma. 

Infection as an etiological factor in causing 
joint disease is well understood and no discus- 





Fig. 11. Traumatic proliferative osteo-arthritis of the 
knee-joint; ‘‘osteo-arthritis” (Jones). Later stage than 
Fig. to. The arrow indicates an area of proliferative 
ostitis which is undergoing secondary degeneration. 
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Fig. 13. 


Fig. 12. Fig. 14. Fig. 15. 
Fig. 12. Normal finger joint. 
Tig. 13. Traumatic osteo-arthritis of finger joint 


(Heberden’s node), early stage. Note slight thickening 
and squaring of the bone at the articulation. 

Fig. 14. Traumatic osteo-arthritis of finger joint 
(Heberden’s node), later stage than Fig. 13. Squaring 
more pronounced with a suggestion of spur formation. 

Fig. 15. Traumatic osteo-arthritis of finger joint 
(Heberden’s node), later stage than Fig. 14. Spur for- 
mation. 

Fig. 16. Traumatic osteo-arthritis of finger joint 
(Heberden’s node), later stage than Fig. 15. Spur for- 


sion as to infectious arthritis or osteo- 
arthritis caused by various known organisms 
is necessary. In the main it can be said that 
infectious arthritis is characterized by syno- 
vitis and suppuration and infectious osteo- 
arthritis is characterized by degenerative 
changes in the bone. 

Trophic action is the third great causative 





Fig. 20. Traumatic osteo-arthritis of the hip-joint 


(malum cox senilis). 
on the edge of the acetabulum. 


The arrow indicates spur formation 


Fig. 16. Fig. 17. Fig. 18. Fig. 19. 
mation more marked. Proliferative changes in the entir 
articular end of the bone. 

Fig. 17. Traumatic osteo-arthritis of finger joint 
(Heberden’s node), later stage than Fig. 16. Spur for- 
mation and other proliferative changes more marked. 
Degenerative and atrophic changes have also taken place, 
as is shown by the rarefying of the bone. wees 

Fig. 18. Traumatic osteo-arthritis of finger joint 
(Heberden’s node), later stage than Fig. 17. Proliferative 
and atrophic changes have both increased. 

Fig. 19. Traumatic osteo-arthritis of finger joint 
(Heberden’s node), later stage than Fig. 18. Atrophic 
changes almost predominate. 


factor in arthritis and osteo-arthritis and the 
essential characteristic of this type of disease 
is an atrophy or degeneration. 

A well known example of a trophic osteo- 
arthritis is found in Charcot’s joint. Fig. 23 
is the radiograph of a Charcot ankle-joint; 
it will be seen that degenerative and prolifera- 
tive changes are both present but the pre- 


Traumatic osteo-arthritis of the cervical 


Fig. 22. 
The arrow indicates 


vertebra; “‘osteo-arthritis” (Jones). 
the area of greatest proliferation. 
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Fig. 26. 


Fig. 25. 

Fig. 24. Trophic osteo-arthritis of a finger joint (gout). 
Note rarefying of bone and punched-out areas. 

Fig. 25. Trophic osteo-arthritis (“rheumatoid arthri- 
tis”) of a fnger joint. Early stage. The arrow indicates 
the shadow of the swollen soft parts. 

Fig. 26. Trophic osteo-arthritis (“rheumatoid arthri- 
tis’) of a finger joint. Later stage than Fig. 25. The 
arrow indicates rarefied area of bone. 

Fig. 


tis”’) of a finger joint. 


27. Trophic osteo-arthritis (“rheumatoid arthri- 
Later stage than Fig. 26. Rare- 


dominating change is degenerative. A simpler 
form of trophic osteo-arthritis is found in 
gout. Fig. 25 is the radiograph of a finger 
affected with gout; note the rarefying ostitis 
and the punched-out appearance of the bone 
at the articular ends. This is a markedly 
different picture from that seen in cases of 
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Fig. 27. 
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Fig. 28. Fig. 29. Fig. 30. 


faction increased and punched-out areas at the articular 
surface. 

Fig. 28. Trophic osteo-arthritis (‘rheumatoid arthri- 
tis”) of a finger joint. Later stage than Fig. 27. Artic- 
ular end of bone has worm-eaten appearance. 

Fig. 29. Trophic osteo-arthritis (“rheumatoid arthri- 
tis”) of a finger joint. Later stage than Fig. 28. Practi- 
cally a loss of the joint. 

Fig. 30. Trophic osteo-arthritis (‘rheumatoid arthri- 
tis’) of a finger joint. Later stage than Fig. 29. Pro- 
liferative changes have taken place, spur formation. 


traumatic osteo-arthritis where the charac- 
teristic lesion is a proliferative osteo-arthritis. 

There is another most important chronic 
disease of the joints, whose chief characteristic 
is a degeneration. For various reasons this 
disease has already been classified by other 
writers as a trophic osteo-arthritis but, if for 





Traumatic osteo-arthritis of the spine (spon- 
The arrows indicate spur formations 


Fig. 21. 
dylitis deformans). 
on the vertebre. 


Fig. 23. Trophic osteo-arthritis of ankle-joint (Charcot’s 
joint). Degenerative and proliferative changes are both 
present but degenerative changes predominate. 
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Fig. 31. Trophic osteo-arthritis (“‘rheumatoid arthri- 
tis’’) of a knee-joint. Rarefying ostitis. 


no other reason, it coulc be classified as a 
trophic osteo-arthritis on account of the 
similarity of its radiographic appearance to 
other degenerative diseases known to be 
trophic in origin. Reference is here made to 
the disease called by Goldthwait ‘atrophic 
arthritis,’ and by Jones “rheumatoid 
arthritis,” and by Nathan “metabolic osteo- 
arthritis.” 

Jones distinguishes this disease from his 
so-called ‘‘osteo-arthritis”’ as follows: 

“This affection differs from the foregoing 
(osteo-arthritis) in that it is most commonly 
met with in persons under forty years of age. 
It attacks women much more frequently than 
men. Its specific distribution is polyartic- 
ular, with marked leaning toward symmetri- 
cal invasion of joints. It evinces a pro- 
nounced preference for the smaller joints, 
the hip and shoulder often remain immune. 
Constitutional symptoms are much more 
conspicuous, pulse often quickened, tem- 
perature in more acute forms raised, extreme 
emaciation not uncommon. Muscular spasm 
prominent, muscular atrophy intense and 
widespread with contractures. Trophic dis- 
turbances of varied nature and degree always 
present, such as pigmentation, vasomotor 


phenomena, and in advanced cases glossy 
skin. Local characters of articular swelling; 
skin over joint waxy white or semi-asphyxial 
in tint. Outline of joint smooth, rounded 
and spindle in shape, with, as a rule, no 
irregular bony projections at the line of 
articulation. Deformities are due to mus- 
cular spasm and are usually in the direction 
of luxation and hyperextension but rarely if 
ever is there lateral displacement.”’ 

The gradual development of the atrophic 
changes in the above described disease can 
best be seen in a series of radiographs of the 
fingers. The earliest change in a joint 
affected by this atrophic form of disease is a 
swelling of the soft parts, causing them to 
throw a slight shadow (Fig. 25). At the same 
time, or possibly a little later, a rarefaction 
at the lateral surface of the articular ends of 
the bone can be made out (Fig. 26). Later 
the rarefaction increases and punched-out 
areas appear at the surface (Fig. 27). Later 
still, the rarefaction continues to increase and 
the articular end of the bone has a worm- 
eaten appearance (Fig. 28). This may lead 
to practically a loss of the joint (Fig. 29). 
It has already been shown how in the late 
stages of a proliferative osteo-arthritis second- 
ary atrophic changes may appear. On the 
other hand, in the later stages of an atrophic 
arthritis secondary changes of a proliferative 
nature may occur. Fig. 30 shows prolifera- 
tive changes even to the formation of spurs 
occurring in the last stages of a trophic osteo- 
arthritis. 

Fig. 31 is the radiograph of a case of 
atrophic osteo-arthritis affecting the knee- 
joint. The disease had advanced so far that 
there was almost complete ankylosis of the 
joint and yet, as can be seen, there is very 
little change outside of a rarefying ostitis. 
Compare the picture here shown with Fig. 10, 
an advanced case of proliferative osteo- 
arthritis. In the latter case there is com- 
paratively little rarefying of bone, marked 
exostoses are present, but with all, the nor- 
mal motion of the knee was but little 
restricted. 

The classification of arthritis based upon 
etiological and anatomical changes, which I 
wish to present and in which I believe, as 
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shown in this paper, all forms of arthritis 
and osteo-arthritis can be placed, is as 
follows: 


I. Traumatic. 
1. Traumatic arthritis. 
a. Simple traumatic inflammation, 
synovitis. 
b. Villous arthritis. 
2. Traumatic osteo-arthritis. 
a. Bony spurs. 
b. Proliferative osteo-arthritis in hal- 
lux valgus, in joints subject to 
irritation of foreign bodies, etc. 


c. Heberden’s nodes. 

d. Proliferative osteo-arthritis of the 
knees. 

e. Malum coxz senilis. 


f. Spondylitis deformans. 
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II. Infectious. 
1. Infectious arthritis caused by organ- 
isms. 
2. Infectious osteo-arthritis caused by 
organisms. 
III. Trophic. 
1. Trophic arthritis. 
Metabolic arthritis (Nathan). 
Trophic osteo-arthritis. 
a. Charcot joint. 
b. Gout. 
e. Syringo-myelia. 
d. Rheumatoid arthritis (Jones), 
atrophic arthritis (Goldthwait), 
metabolic osteo-arthritis( Nathan). 
Forms of arthritis other than the above 
mentioned can be placed in the classification 
according to their etiology and the anatomi- 
cal changes characterizing them. 


to 


ETIOLOGY, PATHOLOGY AND TREATMENT OF OVARIAN CYSTS IN 
RELATION TO CHILD-BEARING, WITH SPECIAL REFER- 
ENCE TO HA'MORRHAGE INTO THE CYSTS 
By WALTER CLINTON JONES, A. M., M. D., Cutcaco 


Assistant Professor of Surgical Pathology, Medical Department, University of Illinois 
\ F 


HE following unusual case, which oc- 
curred in the experience of the writer, 
led to the preparation of this paper: 


Patient, Mrs. G., Kankakee, Illinois. 
Family and personal histories, negative. 

Present illness. On July 2d her family physician, 
Dr. E. C. Hamilton, delivered her of a child. Preg- 
nancy and delivery were apparently entirely normal. 
Within twenty minutes after the end of the second 
stage, the abdomen had become greatly enlarged, 
so much so that the doctor thought he must have 
overlooked another baby in the uterus. However, 
on internal examination he found the uterus empty 
(after the delivery of the placenta) and the enlarge- 
ment was thus demonstrated to be outside the 
uterus. There were no symptoms of hemorrhage 
nor any other pathological signs, nothing but a 
pelvic and abdominal enlargement. 

The writer saw the patient for the first time, in 
consultation with Dr. Hamilton, on July 8th, and 
diagnosed a collection of fluid, probably an ovarian 
cyst; but I was doubtful on account of the unusual 
history. 

The enlargement gradually increased and the 
patient was getting weaker, so that it became 


evident to Dr. Hamilton that something must be 
done to save the patient’s life. L was called in 
again, just one month after the first visit. The 
tumor by this time had increased in size to nearly 
twice that of a normal pregnancy but with the 
prominence decidedly more marked on the left side. 
The patient’s general condition was fairly good. 
The physical findings were very distinctly those of 
an ovarian cyst; but I still had some misgivings on 
account of the strange history. However, the case 
evidently was surgical and so I did a laparotomy. 

A median incision led into a large cavity, from 
which was obtained more than six quarts of rather 
thick chocolate-colored fluid. It was evident at 
once that we were dealing with a cyst and that the 
fluid was largely hemorrhagic in origin. Adhesions 
to the surrounding structures were separated with 
much difficulty, the pedicle, which coincided with 
the pedicle of the left ovary, was ligated and the 
cyst was removed. The tube on the same side was 
also ablated. An inflamed portion of the omentum 
about as large as a hen’s egg was removed, the 
uterus was suspended in anterior position, and the 
abdomen closed. The patient withstood the opera- 
tion well. She was slow in reacting but ultimately 
made a complete recovery. 
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Photograph of gross specimen, writer’s case. 


< sbig. Ts 
For further descrip- 


P., pedicle; O., adherent omentum. 
tion, see text. 


PATHOLOGICAL ANATOMY 

Gross. (Fig.1.) The cyst arose from and included 
the entire left ovary. It extended upward and to 
the left so as to occupy this side of the abdomen 
more than the right, reaching well up under the 
costal arch. It was adherent very firmly to the 
abdominal wall, the omentum, and the bladder; also, 
somewhat to the intestines. The shape was ovoid 
and the tumor lay so that its long axis was parallel 
with the longitudinal axis of the body. The longer 
diameter, after preservation in Kaiserling solution, 
is about 22 cm. and the shorter one about 17 cm. 
Distended, it holds about 5% litres of fluid and 
collapsed and crushed together it fills a quart jar. 
The cyst is multilocular, consisting of one very 
large and four small sacs. These latter range in 
diameter from one to four cm. and are filled with 
clotted blood and fluid. They all lie within the 
wall of the large cyst. The wall of the latter varies 
in thickness from one mm. to two cm., while ad- 
herent to its inner surface are many partially 
organized clots of blood. 

The uterus was markedly retroverted, the tubes 
were practically normal, and the appendix was 
normal. The abdominal wall was attenuated to 
about one half its normal thickness. 

Microscopical. 1. Cyst wall. (Fig. 3.) This 
consists of ordinary ovarian stroma composed of 
connective tissue with a considerable admixture of 
involuntary muscle cells. The long axes of the 
cells and fibres are, for the most part, parallel with 
the surface of the cyst. There is considerable 


Fig. 2. Diagram of probable mechanism of the occur- 
rence of hemorrhage in the writer’s case. For description, 
see text, p. 69. 


edema, and round-celled infiltration is fairly 
abundant. 
The most prominent pathological finding is 


hemorrhage; it is very abundant and corresponds 
to the variety which Daniel calls ‘‘ haemorrhagic 
infiltration.” In places it appears in relatively well- 
defined spots, while in other areas it occurs as a 
rather even infiltration with blood-cells. 

No traces of epithelial cells lining the interior of 
the cyst were found. There is no evidence of 
degeneration nor of any other regressive change. 

2. Contents of large cyst: Fluid; color, chocolate; 
odor, slight and of no particular character; specific 
gravity, 1028. On standing, it separates into two 
layers of about equal thickness, an upper, chocolate- 
colored, and a lower, grayish. Albumen, very 
abundant. Microscopically, large numbers of 
leucocytes and much amorphous detritus were 
found; fluid might be said to be almost semi- 
purulent. : 

Of course, the story was told as soon as the 
chocolate-colored fluid was discovered in the cyst: 
When the baby was delivered, the lessening of the 
pressure on the concomitant ovarian cyst had 
allowed a sudden hemorrhage to occur into the 
cyst, which produced the sudden enlargement 
(Fig. 2). This pressure, no doubt, was a factor in 
stimulating the growth which caused the sub- 
sequent increase in size. It surely is remarkable 
that the great hemorrhage which occurred after the 
delivery of the child did not produce clinical signs 
of hemorrhage. 
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Fig. 3. Section from wall of cyst on side opposite to pedicle and in contact with abdominal wall, writer’s case. 
I, area including external surface; 2, area including internal surface; E, external surface; I, internal surface; S, ovarian 


stroma; O, (Edema; R-c, round-celled infiltration; H, areas of hemorrhage; B V, blood-vessels. 


of the walls of the larger vessels. X 100. 


Note the thinness 


(Size and outlines obtained by vision with both eyes simultaneously, one 


looking into the microscope and the other at the drawing sheet, thus projecting onto the paper the image in the microscope.) 


I have been able to find in the literature 
only one case which resembles this one closely. 
It occurred in the practice of R. G. LeConte, 
and is described briefly as follows: 


The patient was twenty-seven years of age. 
Before her last pregnancy her pelvis and abdomen 
were normal, as far as known. Dr. LeConte 
saw her six weeks after a normal child had been 
delivered at a normal labor. “After delivery it 
was noticed that the abdomen remained about as 
large as it had been previously.”” She was operated 
about six weeks after labor, and the cyst was found 
to contain nearly four gallons of ‘‘dark-brown 
fluid.” Dr. Cattell, who made the pathological 
report, said it was a “multilocular cystoma of the 
ovary. The contents of the large cyst were of a 
clear grayish red color and weighed a little over 
thirty-two pounds avoirdupois. The smaller cysts 
were filled with colloid material. The size when 
extended with water after removal varied from 
eight and one-half to ten and one-half inches in 
the various diameters.’”’ LeConte seems to assume 
that the growth took place entirely during preg- 
nancy and that there was no particularly sudden 
enlargement immediately after delivery. 


The following cases are also somewhat 
similar to the writer’s, especially in regard to 
the time of the discovery of the tumor 
(immediately after delivery) and as to the 
rapid enlargement of the growth during the 
early puerperium: 


Marshall reports a case in which the patient 
stated ‘“‘that after labor her abdomen remained 


larger than at full time pregnancy.”’ No tumor had 
been noticed by her family doctor. 

Hammond relates a case in a woman who had 
borne six children. Subsequent to the birth of the 
fifth child, she noticed a swelling of the abdomen. 
During her sixth pregnancy, her abdomen was 
exceedingly large, but labor was normal. After 
this birth, her abdomen rapidly increased in size. 

Hall tells of a patient whom he saw for the first 
time four weeks after delivery. ‘She was greatly 
emaciated and had a large ovarian tumor in her 
abdomen.” He operated her eleven days later and 
found a ‘“‘ multilocular tumor of the ovary, probably 
malignant. The tumor was first discovered 
immediately after delivery and was not larger than 
an adult head.” 

Patton reports a case where enlargement due to 
an ovarian tumor during pregnancy did not dis- 
appear after labor. Two and a half weeks later 
torsion of the pedicle occurred and the cyst was 
removed surgically. 

H. R. Spencer, in a report on forty-one ovarian 
cysts on which he had operated, mentions the time 
of discovery of the tumor in seven instances as 
immediately after labor. (No further details are 
given in regard to this point.) 


In reviewing the literature dealing with 
ovarian cysts, one is greatly hampered by the 
incompleteness of many of the reports. In 
numerous instances the most important facts 
are entirely omitted. However, McKerron, 
Williams, Patton, Lea, Daniel and many 
others have written excellent articles from 
which we can collect a large fund of useful 
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information. The most valuable of these 
contributions is that of McKerron. 

First, in regard to the frequency of ovarian 
tumors during pregnancy, the following 
statistics from McKerron are instructive: 





eee 5 times in 17,832 pregnancies 
IRS i.e ss o016 sete a 2 times in 1,300 pregnancies 
IE 55. 503, 2:055:k biG aca tees 1 time in 1,738 pregnancies 
MMs Fe sow cover oravclic eis eens 8 times in 20,870 pregnancies 
PEON 5 es stiisre desis iue oe 1 time in 2,609 pregnancies 


The frequency of cystic as compared with 
solid tumors of the ovary has been in- 
vestigated by Kelly, Olshausen, McKerron, 
and others. Averaging the figures of these 
three men, we find that cysts constitute from 
eighty-five to ninety per cent of all neoplasms 
of the ovary. Hence one must remember 
when dealing with statistics which include all 
tumors of the ovary that nearly nine tenths 
of them are cysts. 

As to the likelihood of encountering 
difficulties with ovarian tumors in relation to 
child-bearing, Williams says that serious 
trouble of one kind or another occurs in at 
least one fourth of those present during labor 
and the puerperium; while Lea holds that 
fifty per cent of those occurring during the 
puerperium cause grave symptoms. 

About twenty-five per cent of all ovarian 
tumors occurring during pregnancy lie in the 
pelvis and are seldom discovered till after the 
onset of labor. The other seventy-five per 
cent are abdominal in location. 


CLASSIFICATION OF VARIOUS KINDS OF 
HEMORRHAGE INTO OVARIAN CYSTS 


A. According to sequence of time and cause: 
I. Primary. ‘‘Hemorrhagic infiltration simulta- 
neous with development of cyst” (Daniel). 
II. Secondary. An accident or complication; twisted 
pedicle, chief cause. 
B. According to torsion of pedicle and relation to child- 
bearing: 
I. Torsion of pedicle (always secondary). 
II. No torsion of pedicle (primary or secondary). 
1. Independent of pregnancy. 
2. In connection with pregnancy. 
a. Before delivery. 
b. During delivery. 
c. During puerperium. 
C. According to location of hemorrhage: 
I. In cyst-wall. 
II. Intracystic. 
III. In pedicle. 
IV. In peritoneal cavity. 
V. In I + II or any other combination of above. 


ETIOLOGY OF HAMORRHAGE INTO OVARIAN 
CYSTS 


The causes may be classified as follows, 
given approximately in the order of their 
importance: 


I. Torsion of Pedicle. 
II. Associated Conditions. 
1. Pregnancy. Acts in two ways: 
a. Increases vascularity. 
b. Favors torsion of pedicle and infection. 
2. Menstruation. 
a. Increases vascularity. 
3. Age. “The period of sexual activity’ (Daniel). 
III. Regressive Changes: for example. 
1. Rupture of vessel in partition undergoing 
absorption. 
2. Simple necrosis. 
3. Malignant degeneration. 
a. Carcinomatous. 
b. Sarcomatous. 
IV. Trauma: for example, 
1. Blows upon abdomen. 
2. Incised and other wounds. 
3. Pressure during examination. 
V. Sudden Reduction of Intracystic Tension. 
1. Rupture of cyst. 
a. Traumatic. 
b. Spontaneous. 
2. Sudden lowering of intra-abdominal pressure, as 
by obstetrical delivery. 
3. Tapping. 
VI. Increased Blood Pressure. 
1. Local. 
2. General. 
VII. Inflammation, especially acute. 


We will now consider the above outline in 
detail: 

I. Torsion of pedicle. A rather extensive 
discussion of this lesion is necessary because 
it is by far the most common cause of hzem- 
orrhage into ovarian tumors, this accident 
occurring in about fifty per cent of all cases 
of torsion. The mechanism of the production 
of hemorrhage from this cause is readily 
understood. In the first place, the twist 
must not be too great, for this will cut off the 
circulation entirely in most cases and then 
gangrene or possibly atrophy will supervene. 
However, if the pressure caused by the twist 
is partial or gradual, the veins are obstructed 
sooner than the arteries, on account of the 
thinner walls of the former. Thus the blood 
is dammed back, increasing intravenous pres- 
sure till one or more of the weaker veins are 
ruptured. If the pressure at the pedicle is 
only slight, merely passive congestion is 
produced. 

Complete separation of the pedicle may 
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happen with or without hemorrhage, leaving 
the tumor entirely free in the abdominal 
cavity (Croft). 

The amount of twist necessary to produce 
serious results varies from ninety degrees to 
several turns, depending chiefly upon the 
length of the pedicle, a long pedicle withstand- 
ing a larger amount of torsion than a short 
one. 

The frequency of torsion in ovarian tumors 
is given concisely in the tabulated form shown 
on page 68. 

The averages in this table probably are a 
little too high on account of the inclusion of 
Aust-Lawrence’s ten cases in which all but 
one were found to have torsion of the pedicle. 
Preference ought to be given to the figures of 
McKerron, who has collected by far the largest 
number of cases, and to those of Williams, 
who stands next to McKerron in this respect. 
According to both of these men, the average 
total is too high, and according to Williams 
the percentage in the child-bearing group 
ought to be relatively higher. So I have sub- 
tracted two per cent from both the child- 
bearing and the total per cent averages in 
order to make the conclusions, in all pro- 
ability, more nearly correct. 

According to practically all the authorities 
I have consulted, torsion of the pedicle is more 
common in cystic than in solid tumors, while 
Lea and many other writers state that 
dermoids suffer this accident proportionately 
more frequently than other cysts. “This is 
due,’’ says Lea, ‘‘to their comparatively small 
size and slow rate of growth, on account of 
which they escape notice till pregnancy or 
some accident occurs.”’ 

The percentage of hemorrhage in cases of 
torsion is shown by the following table, all 
of the writers being quoted by Daniel. The 
relation to child-bearing is not stated; prob- 
ably all cases, in both the pregnant and the 
non-pregnant, are included. 





Mouthon...... 8 cases. Hemorrhage in 38 per cent 
| ee 6 cases. Hemorrhage in 33 per cent 
Baron.......... 24 cases. Hemorrhage in 58 per cent 
Kisseloff..... . 7 cases. Hemorrhage in 43 per cent 
1 ae g cases. Hemorrhage in 56 per cent 
oO eee 20 cases. Hemorrhage in 67 per cent 
DARIEL ... «4.5.5 No. not stated Hemorrhage in 46 per cent 
POR ics denen 74 plus Average 49 per cent 
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Now if eighteen per cent of all ovarian 
tumors suffer torsion of the pedicle (see 
table, p. 68) and if in approximately fifty 
per cent of the latter, haemorrhage occurs, the 
frequency of hemorrhage for all ovarian 
tumors with twisted pedicles is nine per cent. 

In an extensive search of the literature, I am 
unable to find any statistics concerning the 
frequency of hemorrhage independent of 
torsion of the pedicle. It cannot be said to 
be very uncommon because I have read 
many reports of such cases (Libby, Lea, 
Lance and Theuveny, Davenport, Horsley, 
Boldt, Haggard, and many others). It prob- 
ably is safe to assume that three per cent of 
all hemorrhages occur without twisting of the 
pedicle. This would make a grand total of 
twelve per cent of hemorrhage in all kinds of 
ovarian tumors. Furthermore, since ham- 
orrhage is far more common in cystic than 
in solid tumors of the ovary, and since nearly 
nine tenths of all ovarian neoplasms are cysts, 
these conclusions are approximately correct 
for cysts alone. 

The fifty per cent in which hemorrhage 
does not occur are included for the most part 
in the following groups: 

1. Torsion not severe enough to produce 
haemorrhage. 

2. Torsion so marked and so sudden that 
gangrene sets in at once. By far the greater 
proportion of twisted pedicles in which 
hemorrhage: does not occur, belongs in this 
group. Very many cases are reported in the 
literature. 

3. Pedicle very long so that several twists 
do not interfere with the circulation. For 
example, Hammond reports a case in which a 
“long pedicle contained five twists” and yet 
there was no hemorrhage; while Brothers 
relates an instance in which the pedicle 
resembled an umbilical cord and was twisted 
three and a half times, without any evidence 
of impeded circulation. 

4. “Vicarious nutrition from adhesions” 
(Haggard and others). 

5. Unexplained cases in which one nat- 
urally expects hemorrhage but it does not 
occur. 

II. Associated conditions. Pregnancy acts 
chiefly by predisposing to torsion of the 
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pedicle; this occurs most commonly during the 
puerperium. Numerous explanations have 
been brought forward as to why this is the 
case. Davis thinks that the increased room 
and the lessened intra-abdominal pressure are 
the chief factors. Movements of intestines, 
uterus, etc., alone or combined with move- 
ments of the whole abdomen and pelvis, 
probably are causes of more or less impor- 
tance. The relative frequency of torsion and 
other accidents during the puerperium is 
shown by the following statistics from McKer- 
ron (all operated cases): 


Cases. Per cent. 
Acute torsion......... Desumos ae 30 
Suppuration....... peascatanat . 16 17 
ACULE PETIONIUIS:. ....4.0...050% » £2 13 
Rupture of cyst............ 8 9 
Tumor, gangrenous . 2 2 
Tumor, malignant ..... 2 2 
Other conditions. ...... 24 26 
MS 6 Adesic nia ek pia e emeseie dyad Q2 


In twenty-nine cases of twisted pedicle of 
Remy’s, eleven were found during pregnancy 
and eighteen during the puerperium. In 
several hundred cases collected by McKerron, 
twelve per cent occurred during pregnancy 
and twenty-two and seven-tenths per cent 
during the puerperium. (See table, p. 68). 

Pregnancy predisposes to uncomplicated 
infection as well as to torsion and its results, 
hemorrhage, gangrene, and infection. 

The influence of menstruation as an 
etiological factor in producing haemorrhage 
into ovarian cysts probably is very small. 
Daniel thinks it acts chiefly by exaggerating 
or by bringing to light pre-existing lesions. 
However, Boeckel in 1861, described a distinct 
variety of cysts under the name of “‘Kystes 
Menorragiques.”” The explanation of their 
formation was that the Graafian follicles do 
not rupture; at each menstruation one more 
is added and thus the ovary gradually is 
transformed into a multilocular cyst. Hed- 
ley, Ricketts, and many others have described 
hematomata of the ovary and explained 
them as unruptured Graafian follicles. They 
occur more frequently with fibroids of the 
uterus than with any other pelvic lesion. 

As to age, cysts and other tumors of the 
ovary occur now and then in girls and they 
have been reported even in infants; also, they 
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are found in those past middle life and among 
the aged; but probably about ninety per cent 
of them occur during the period of sexual 
activity, that is, from twenty to forty-five or 
fifty. 

III. Regressive changes. Although about 
twenty per cent of all ovarian tumors are 
malignant and although hemorrhages from 
this cause are not uncommon, yet they are 
usually small and inconsequential. 

IV. Trauma. Now and then cases of 
rupture and hemorrhage, one or both, are 
reported due to such accidents as falling from 
a stepladder (Le Conte), striking against a 
chair, etc. Dr. W. E. Morgan, of Chicago, 
has related to me in personal conversation a 
case in which he ruptured a cyst while making 
a bimanual examination. There was no ill 
result to the patient; in fact, as far as he ever 
was able to ascertain, the cyst never reformed. 

V. Sudden reduction of intracystic tension. 
This is caused most frequently by rupture or 
puncture of the cyst or by lessening of intra- 
abdominal tension through delivery of a baby. 
In this category comes the case described at 
the beginning of this article. Fig. 2 is a 
diagram illustrating the mechanism in this 
case; a, b, c,d, e, represents the outline of the 
tumor when compressed by the gravid uterus. 
When the latter was emptied, the side a b c, 
being relieved from this pressure, moved in 
the direction indicated by the arrow, assuming 
the position a b c, thus greatly increasing the 
intracystic capacity and _ correspondingly 
lowering the intracystic tension. The walls 
of one or more veins gave way and thus the 
hemorrhage occurred. 

VI. Increased blood pressure. Mere raising 
of the pressure of the blood alone is more a 
theoretical than an actually demonstrable 
cause. 

VII. Inflammation. This is a compar- 
atively rare cause, as far as the writer is able 
to ascertain. 

Histogenesis of ovarian cysts. ‘They arise 
usually either from the parovarium or from 
the ovary itself. The origin of ovarian cyst- 
adenomata (like the author’s case) is a much 
discussed question. According to the re- 
searches of Clark and others, cysts of this 
latter type spring from the remains of the 
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secreting tubules of the Wolffian body left 
imbedded in the base of the ovary. The 
evidence in favor of this theory seems to be 
very conclusive indeed. However, it is too 
far from the object of this article to go into 
details concerning this subject; therefore, I 
will reserve for a future paper a description of 
my investigations along this line. 


PATHOLOGICAL ANATOMY 

This has been described to a large extent 
ander etiology. Further facts ought to be 
stated as follows: 

1. Circulatory changes. (&dematous swell- 
ing is encountered very frequently, as a result 
of either twisted pedicle or inflammation. 
The color in this condition ranges all the way 
from red to dark blue, the latter predominat- 
ing. The shape of the cyst is spheroidal and 
the consistency rather soft, unless the fluid 
is under great tension, in which case the cyst 
is hard to the touch. 

2. Inflammation. A mild pericystic inflam- 
mation producing adhesions to the surround- 
ing structures is a practically constant finding. 
Purulent inflammation within the cyst is not 
uncommon, but primary hemorrhagic and 
gangrenous inflammations are rare. 

3. Regressive changes. “Ovarian tumors 
have been known to decrease in size sponta- 
neously (Williams); but this change is rare. 
The most common finding along this line is 
gangrene, due usually to torsion of the pedicle. 
According to T. J. Watkins, however, gan- 
grene never supervenes after torsion, without 
bacterial infection. He says, “If there are 
no bacteria we get no gangrene .. . 
simply. atrophy.” The color of the 
gangrenous cyst is black or bluish black. Of 
course, with inflammation, we find all of 
the regressive changes which occur usually 
with that process. Cases of malignant 
degeneration are common, constituting prob- 
ably about twenty per cent of all ovarian 
tumors. Hemorrhage of clinical significance 
in them, however, is rare. 

4. Progressive changes. Nearly all ovarian 
tumors, especially cysts, have a tendency 
sooner or later to increase in size—they are 
decidedly neoplastic in their nature. Shenck, 
Williams, Spencer and most other writers 


maintain that pregnancy does not cause an 
ovarian tumor to increase rapidly in size. 
As to the effect of pregnancy in causing 
malignant degeneration, there is a division of 
opinion. Léhlein and Olshausen (both quoted 
by Schenck) and Wernich and Leopold (both 
quoted by Williams) believe that pregnancy 
does predispose very markedly to malignant 
degeneration. Williams, however, holds the 
opposite view, basing his conclusions in a very 
logical manner upon a large number of col- 
lected cases and a rich personal experience. 
Mere increase in size may be due to cedema, 
hemorrhage, iriflammation, simple growth or 
malignant growth, each alone or in com- 
bination with one or more of the others. 


TREATMENT 


The following table (p. 71) gives in a con- 
cise manner the results of the various methods 
of treating ovarian tumors: 

As a summary of this table, we find 
that obstetrical operations (usually without 
previous removal of the tumor) have the 
highest mortality of any method of procedure, 
namely thirty-nine per cent; tapping has 
twenty-nine per cent; expectant treatment, 
twenty-five per cent; while ovariotomy has 
only four and seven tenths per cent. These 
figures taken together with the fact that the 
foetal mortality is probably lower (at least 
not higher) in ovariotomy than in the other 
methods, tell their own story. 

The publications on which the above 
statistics are based all appeared during the 
last fifteen years. The oldest one is that of 
Williams, 1897. 

According to Dsirne, in 1892, the high 
mortality of ovariotomy in earlier days had 
been reduced to about six per cent. 

It must be noted that the mortality of 
four and seven tenths per cent for ovariotomy 
given above includes complicated cases. In 
simple cases (during pregnancy) McKerron 
in 1903 gave the mortality as about two per 
cent. At present, it probably is less than one 
per cent. 

Ovariotomy then is the treatment par 
excellence for ovarian tumors, no matter 
what their relation to pregnancy (one excep- 
tion to be mentioned later); for this method 
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| Per- | Percentage 
| centage bmw : 
Kind of Treatment Relation to Pregnancy —" eaeeney Authority a 
Mortal-| ,oF Child poe 
ity Mortality 
| During pregnancy, labor and puer- , 
: | perium 21 30 ___McKerron 720 
EXXPRCTANT «0.0 5.066 5500005 ...| Before labor 26 19 Patton 95 
Post-partum 28 Not Mckerron Not 
stated stated 
Average mortality ........0cccccseee 25 19 
TAPPING OR PUNCTURE.............] Before labor 39 59 Patton 31 
During labor 29 18 Marshall 56 
26 Not Williams Not 
} stated stated 
a | sf aii ainsi = " —= 7 ise ia 
e | During pregnancy, labor and puer- 
Fs | perium 23.4 30 MckKerron 51 
| Not 45 re 75 
stated 
Average mortalily............ schnell 29 43 
OBSTETRICAL OPERATIONS— : A 
“Artificial delivery”... aks eek 49 Not McKerron 49 
stated 
= Renae es ee. Sareea 
Forceps........ | 26 “ Williams Not 
| stated 
1 | le Se ae : 
Version.......... 7 | | 20 ‘g . 6 
| 8 |———_|-_——_- —|—_——————_ 
Craniotomy..... -: --| Without previous removal of | 4 ‘ - _ 
tumor } ee 5 ae So _ 
Cesarean section... : | “&] 90 . ie - 
| PS ae EE . oa 
| 8 ' Lea 12 
| 80 e McKerron 10 
ws is | ——__—_—_}|—_—_ ——_____—— - - 
Reposition of tumor | = ‘“ 11 
| | —__-—}] —--  -— ——— — 
| 15 13 Marshall 61 
Average mortality........... ee 39 
OvarioTomy— 
| ° Not MckKerron 3 
| stated 
Kind of ovariotomy not stated | During labor Not 
10 - Williams stated 
} ° 17 Marshall 160 
i ae , wedeskegs 
: Abdominal, 8; Vaginal, 7 mays ° Not Mckerron 15 
stated 
; . Before labor q 43 19 Patton 184 ; 
Abdominal “Operations”... ..... poe ee (ice : . al moos 
U During puerperium 14 Not Meckerron 92 
4 stated 
8 Average mortality... ....00000800: 4.7 18 
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has a mortality far below that of any other 
kind of treatment. 

It is interesting to note how formerly this 
operation had a very high mortality. For 
example, 1,000 cases of ovariotomy per- 
formed by Wells, from 1858-1880, gave a 
mortality of twenty-two and five-tenths per 
cent. Nevertheless, about 1877, this became 
an established method of treatment, due 
more to the efforts of Wells than to those of 
any other man. 

Cesarean section does not have a fair show 
in the preceding table. With modern tech- 
nique and undertaken early, it is one of the 
very best methods to apply in connection 
with certain ovarian cysts complicating preg- 
nancy at or near term. 

It is indicated especially in two classes of 
cases; first, in those where the tumor is 
impacted in the pelvis and can not be dis- 
loged by ovariotomy; secondly, in instances 
where, though the tumor has been removed, 
there is doubt as to the facility with which 
the child can be delivered per vias naturales. 

Forceps, version and craniotomy are partic- 
ularly deadly procedures if undertaken with- 
out previous removal of the tumor. Version 
especially is to be avoided. 

“Tapping should be employed,’’ McKerron 
very rightly maintains, “only to relieve 
symptoms due to distention” or as a temporary 
measure to facilitate delivery, if the cyst is 
impacted in the pelvis and is preventing the 
descent of the child. Furthermore, tapping 
or reposition may be resorted to usually only 
on condition that the tumor be extirpated 
within twenty-four hours (never more than 
one to two weeks) after delivery. The 
patient in no case should be advised to wait 
a long time, say till the baby is weaned, before 
she has the tumor removed. Statistics show 
that such a delay is altogether too hazardous, 
giving a far higher mortality than early 
ovariotomy. 

As to expectant treatment, Schenck, Bar- 
rett and many others think that it has no 
place in handling ovarian cysts. They hold 
that operation is indicated at once, whenever 
an ovarian tumor is discovered, provided, of 
course, that there are no contra-indications 
to a major operation. This attitude, which is 


prevalent especially in America, should be 
modified, I think, by the fact universally 
accepted that interruption of pregnancy from 
operation is much more likely to occur during 
the latter half than during the first half of 
pregnancy. Hence, Spencer and other English 
authorities advise waiting at least till the 
child is viable before operating, if the tumor 
is not discovered till after the fifth or the 
sixth month, unless, of course, the condition 
of the mother is urgent. By following this 
course, very likely the percentage of interrup- 
tions of pregnancy will be reduced without 
materially increasing the maternal mortality. 

Small tumors of the ovary should never be 
treated expectantly because of their dimin- 
utiveness, for these are just as apt to give 
trouble as the larger ones. 


SUMMARY 


1. Etiology and pathology. Ovarian cysts 
almost always produce serious trouble sooner 
or later and especially during pregnancy, 
labor, and the puerperium. The most dan- 
gerous period is the puerperium. Torsion 
of the pedicle is the most common accident 
with its resultant hemorrhage, gangrene, and 
infection. The most frequent result of twisted 
pedicle is hemorrhage, which occurs in 
about fifty per cent of all cases of torsion. 
Hemorrhage from all causes occurs in about 
twelve per cent of all ovarian tumors, in both 
the pregnant and the nonpregnant, nine per 
cent in the former and about three per cent 
in the latter. Though the multilocular 
cystadenoma is the most common cyst of the 
ovary yet dermoids seem to produce serious 
trouble proportionately more frequently. 

2. Treatment. ‘The tendency of ovarian 
tumors is almost always to increase in size 
more or less and also sooner or later to undergo 
torsion, hemorrhage, gangrene, infection or 
malignant degeneration. Hence in general, 
these cysts should be removed as soon as 
possible after they are discovered. One 
should usually be particularly careful not to 
let a woman pass into the puerperium with- 
out first ridding her of the cyst. 

Most clinicians maintain that an ovarian 
tumor in most cases should be removed as 
soon as it is found. Exception may be made 
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to this rule in case the tumor is not discovered 

till after the fifth or the sixth month of 

pregnancy. One then frequently is justified 
in waiting till the child is viable. 

As to the choice of treatment, there 
usually is no room for doubt. So-called 
expectant treatment in most cases amounts 
to practically no treatment at all. Aspiration 
has a very high mortality. Obstetrical opera- 
tions have an enormous mortality, unless the 
obstructing tumor is removed before they 
are undertaken. Ovariotomy (usually ab- 
dominal) has a mortality far less than any 
other procedure (less than five per cent of all 
cases). Cesarean section, if undertaken 
early, is an excellent procedure in certain 
cases. I can conclude best with the words of 
McKerron, which are more pertinent today 
than they were nearly ten years ago when he 
wrote them: ‘All the available evidence 
points to the advisability of early operation” 
(ovariotomy). 

BIBLIOGRAPHY 

The following is a partial list of authors 
consulted by the writer. See also bibliog- 
raphies of Patton, Remy, and especially 
McKerron (all quoted below). 

Asgsott, A.W. Northw. Lancet, 1903, xxiii, 426. Multi- 
locular Ovarian Cyst, Twisted Pedicle, GEdema of Sac 
Wall and Hemorrhage into Loculi, with Fever before 
Operation. 

AsHTON, W. E. Text-book on “Practice of Gynecology,” 
1906, p. 528. 

AuBry (quoted by Daniel). Etude sur la Torsion Pedi- 
culaire des Kystes Ovarieus. Paris, 1goo. 

Aust-LAWRENCE, A. E. Post-partum Ovariotomy. 

Baron (quoted by Daniel). Torsion du Pedicule des 
Kystes de l’Ovaire. Paris, 1808. 

BarreETT, C. W. Ill. M. J., 1906, x, No. 6., 571. Dis- 
cussion on paper by Eyster. 

BoRCKEL, E. Gaz. Med. de Strasbourg, 1861, xxi, 79-81. 
Des Kystes Menorragiques. 

Boipt, H. J. Am. J. Obst., N. Y., 1903, xlvii, 359. Rup- 
tured ovarian cyst probably caused by rupture of small 
secondary cyst within the large one, which had large 
blood-vessels, thus causing very profuse hemorrhage; 
death from shock a few hours later. 

BoxALiL, RoBERT. Trans. Obst. Soc., London, 1898, xi, 
14-21. Incarcerated Ovarian Dermoid; Cesarean Sec- 
tion and Removal of Tumor at the End of the First 
State of Labor. 

BroTHers, ABRAM. Am. J.Obst.,N. Y., 1905, li, 112-114. 
Parovarian Cyst with Twisted Pedicle. 

CHIFOLIAN, M. Bull et Mem. d. Soc. Anat., Paris, 1g00, 
ii, 734-735 (6. S). Kyste del’Ovarie a Pedicule Tordu 
et de chire. Hzmorrhagie Intraperitoneale. 

Crark, J.G. Trans. Amer. Gynec. Soc. 1903, xxviii, 312 
322. Histogenesis of Glandular Cysts of the Ovary. 
Am. J. Obst., N. Y., 1905, li, 539-540. Origin of Multi 
locular Ovarian Cysts. 


OF OVARIAN CYSTS 73 


Cote, P. P. Brit. M.J., 1910, i, 748. The relation of the 
Parovarium to Cyst Formation. 

Conant, W. M. Boston M. & S. J., 1909, cix, pp. 206- 
207. Twisted Pedicle. 

Crort, E.O. Brit. M. J., 1901, ii, 78-79. A cease of 
Ovarian Cyst in which Complete Severance of the 
Pedicle had Resulted from Torsion. 

DANIEL, CONSTANTINE. (1) Bul. et Mem. dela Soc. Anat., 
Paris, 1904, vi (6E Serie), 487-490. kKyste He- 
morrhagique de l’Ovaire. (2) Rev. de Gyne. et de Chir. 
Abdom., 1905, ix, 3-36. Etude sur les Hemorrhagies, 
des Grandes Kystes de l’Ovaire sans Torsion du Pedicule. 
(3) Rev. de Chirur., 1905, xxxii, 479-514. _Hamorrhagies 
des Kystes Tordus de l’Ovaire. 

DAvENpgRT, C. J. China M. J., 1908, xcii, 152. Ovarian 
Cysts. 

Davis, E. P. Trans. Amer. Gynec. Ass., 1909, Xxxiv, 
227-238. Ovarian Tumors with Twisted Pedicles 
complicating Pregnancy. 

DstrnE. Arch. f. Gynek., 1892, xlii, H. 3. Die Ovario- 
tomie in der Schwangerschaft. 

Eyster, G. L. Ill. M. J., 1906, x, No. 6, 566-571. 
Some of the Complications and Emergencies in the 
Surgical Treatment of Ovarian Cystoma. 

Frnaz (Quoted by Daniel). Contribution a l’etude de la 
Torsion du Pedicule des Kystes de l’Ovarie. Lyon, 1808. 

Haccarp, W. D. J. Tenn. State M. Ass., 1909, i, No. 11, 
1-8. Some Accidents and Complications of Ovarian Cysts. 

Hammonpb, F.C. Med. News, N. Y., 1905, Ixxxvi, 594 
596. Report of a Case of Large Parovarian Cyst and 
Two Cases of Large Ovarian Cyst. 

HAvuttain, F. W. N. J. Obst. & Gynec., Brit. Emp., 
1902, i, 384-388. Expulsion of Dermoid Cyst per 
Vaginam during Labor. 

Hep.ey, J. P. (1) Proc. Royal Soc. Med., 1907-08, xii, 
Sect. Obst. & Gyne., 96-98. Report of a Case of 
Bilateral Ovarian Cysts. (2) J. Obst. & Gynec., Brit. 
Emp., 1910, xviii, 293-311. Hematoma of the Ovary 
with Report of Eighteen Cases. 

Hinp, WHEELTON. Brit. M. J., 1905, ii, 189. Sudden 
Hemorrhage from the Ovary. 

Hotmes, Tuomas. Brit. M. J., 1910, i, 689. Pelvic 
Hzmatoma of Ovarian Origin. 

HorseE.ey, J. W. Surg., Gynec. & Obst., 1911, xii, 115. 
Large Ovarian Cysts. 

Hurpon, Evizapetu. Kelly and Noble’s “Gynecology 
and Abdominal Surgery,” 1908. Chap. iii, on Pathology 
of the Reproductive Organs, pp. 182-206. 

KeitH and Doran. J. Obst. & Gynec., Brit. Emp., 
1910, xvili, 246-254. A Demonstration of Specimens 
Illustrating Cysts of the Female Appendages. 

Ketty, H. A. (1) Am. J. Obst., N. Y., 1904, i, 862. An 
Ovarian Cyst with Twisted Pedicle. (2) Operative Gyne- 
cology, 1906, Chap. xxxv, on Ovarian Tumors. 

KELLY and Hurpon. Kelly and Noble’s “Gynecology 
and Abdominal Surgery,” 1906, Chap. xxv. on Operations 
before Puberty, 825-827. 

KissELOFF. Contribution a I’Etude de la Torsion du 
Pedicule des Kystes de l’Ovarie, Paris, 1897. 

LANCE and THENVENY. Bull. et Mem. de la Societe 
Anat. de Par., 1907, Ixxxii, 482-485. Kyste Multi- 
loculaire a Contenu Hemorrhagique Inclus dans le 
Ligament Large et Developpi aux Depens du Parovaire. 

Le Conte, R. G. Am. J. Obst., N. Y. 1900, xlii, 220-227. 
I. Ovarian Cyst, Weight Thirty-two Pounds, Removed 
Six Weeks after Normal Delivery. 11. Traumatic 
Rupture of a Dermoid Cyst. 

Lea, A. W. W. J. Obst. & Gynec., Brit. Emp., 1904, 
vi, 132-140. Ovarian Tumors during Pregnancy and 
the Puerperium with Notes on Seven Cases. 

























74 


Lee, J. A. Brooklyn M. J., 1905, xix, 209. Hemorrhagic 
Cyst of Ovary Simulating Ectopic Pregnancy. 

Lippy, G. W. Northwest Med., 1904, ii, 362. Report of 
Case of Hemorrhage into Ovarian Cyst. 

Lovinc, R. C. J. Am. M. Ass., 1908, 1, 1350. Large 
Ovarian Cyst with Torsion of Pedicle, in a Child. 

MarsuHatt, G. B. J. Obst. & Gynec., Brit. Emp., 1910, 
xvii, 81-102. Ovarian Tumors Complicating Preg- 
nancy, Labor and the Puerperium, with Notes of Eight 
Recent Cases and Special Reference to Treatment. 

McKerron, R. G. (1) Monograph, Pregnancy with 
Ovarian Tumors, London, 1903. (2) Trans. Obst. Soc., 
London, 1897, xxxix, 334-382. The Obstruction of Labor 
by Ovarian Tumors in the Pelvis. (Abstract.) Jbid., 

pp. 8-13. Discussion of above paper. 

MoutTuon (quoted by Daniel). De la Torsion du Pedicule 
dans les Kystes de l’Ovaire, Paris, 1897. 

Movts (quoted by Daniel). Contribution a l’Etude de 
la Torsion du Pedicule des Kystes de l’Ovaire, Paris, 
1890. 

OLSHAUSEN. Die Krankheiten der Ovarien. Stuttgart, 
1886. English translation in Cyclopedia of Obstetrics 
and Gynecology, 1887, viii. 

Patton, C. L. Surg., Gynec. & Obst., 1906, iii, No. 3, 
413-419. Ovarian Cysts above the Pelvic Strait, 
Complicated by Pregnancy. 

Porter, M. F. J. Am. M. Ass., 1905, xliv, 870. Twist 
of the Pedicle of Ovarian Cyst Complicating Preg- 
nancy. 


SURGERY, GYNECOLOGY AND OBSTETRICS 


Remy, S. De la Grossesse Compliquee de Kyste Ovar- 
ique. Paris, 1886. 

RICKETTS, MERRILL. Lancet-Clinic, 1905, xciii, (n. s. liv) 
687. eo of the Ovary. 

SANEs, K. I. Am. J. Obst., N. Y., 1908, lvii, 196-204. 
Intrapartum “Vaginal Ovariotomy for Ovarian Cyst 
Obstructing Labor. 

ScHENCK, B. R. Bovee’s “Practice of Gynecology,” 1906, 
572 et seq. Amer. Pract. of Surg., 1911, 402-403 and 
432-443. 

SKENE, A. J. C. Kelly and Noble’s “Gynecology and 
Abdominal Surgery.” 

SPENCER, H.R. (1) Trans. Obst. Soc., Lond., 1898, xl, 14- 
21. Incarcerated Ovarian Dermoids Obstructing Labor. 
Ovariotomy during Labor. (Abstract.) (2) [bid., pp. 22- 
24. Incarcerated Ovarian Dermoid Obstructing Labor; 
Manual Elevations, Removal Seven Months Later. 
(3) Trans. Amer. Gynec. Soc., 1909, xxxiv, 215-226. On 
Tumors Complicating Pregnancy, Labor and _ the 
Puerperium. 

Warp, FLrorence N. Am. J. Obst., N. Y., 1910, lxii, 639- 
650. Twisted Pedicles. 

Watkins, T. J. Ill. M. J., 1906, x, No. 6, 571. Dis- 
cussion of paper by Eyster. 

WELLS, SPENCER. Monograph “Diagnosis and Treat- 
ment of Abdominal Tumors,” 1885, Philadelphia. 

Witirams, Sir J. Lancet, London, 1897, ii, 129-131. 
Ovarian Tumors with Pregnancy (Abstract). Brit. 
M. J., 1897, ii, 102-104. Ibid. (Abstract.) 





MECKEL’S DIVERTICULUM 


WitH Report OF Four CASES 
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curately described the diverticulum 

which now bears his name, although its 

existence had been referred to in medical 
literature many years earlier. 

While this abnormality is present in only 
about two per cent of the human race, it is of 
considerable surgical interest on account of 
the great variety of pathological lesions to 
which it may give rise and the impossibility of 
diagnosing its presence as the causative 
factor. 

In order to fully understand the pathology 
of this condition, we must turn to the study 
of foetal development. Embryologists tell 
us that in the beginning of foetal life the mid- 
dle portion of the primitive gut, or the mid- 
gut, is connected to the yolk sac by a wide 
canal, called the vitelline duct. This duct 
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is accompanied by an artery and two veins, 
which maintain the circulation between the 
yolk sac and the intestine. At the end of a 
few weeks, this vitelline duct becomes func- 
tionless, and under normal condition entirely 
disappears, the atrophy beginning at the 
distal end. The vessels disappear at the 
same time, except that portion in the mes- 
entery, which persists and eventually forms 
the superior mesenteric artery and vein. 

In two per cent of human beings this 
atrophy is not complete, and varying portions 
of this duct may remain, and it is this rem- 
nant of foetal life which is known as Meckel’s 
diverticulum. Likewise the vessels, although 
functionless, may persist as a cord running 
from the end of the diverticulum to the um- 
bilicus, or its distal end may be attached to 
the abdominal wall, the mesentery or any 
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other organ, or its end may be free. It is this 
cord that is so frequently the offending agent 
in the production of obstruction. 

The diverticulum may be found in any part 
of the jejunum or ileum, but in most cases in 
the last two or three feet of the ileum. 

Diverticula of the duodenum are of an 
entirely different origin, as this part of the in- 
testine does not develop from the mid-gut. 
Its point of attachment to the ileum is nearly 
always opposite the mesentery, although oc- 
casionally it may be lateral or even close to 
the mesentery. 

Its opening into the bowel is usually equal 
in size to the lumen of the bowel itself, but it 
is sometimes restricted by a valve-like pro- 
jection of mucous membrane. Although 
somewhat thinner, its structure is similar to 
the intestine, even to the existence of Peyer’s 
patches. 

The diverticulum may have a mesentery of 
its own attached to that of the bowel from 
which it arises. It is believed that this 
mesentery may wndergo atrophy, leaving 
only a fibrous band, which accounts for the 
frequency with which a cord is found extend- 
ing from the side of the diverticulum to the 
root of the mesentery. 

In shape it is usually conical, although this 
is by no means constant, as it may be found 
bulbous, hammer-shaped or even spherical 
from a constriction of its base. 

As a rule, its length varies from a mere pro- 
jection to six or eight inches, and a case of 
Pollard’s is cited by Turner where it was 
thirty-six inches long. The average length 
is about two or three inches. 

Its location in the abdomen naturally 
varies, depending upon its point of origin and 
the mobility of the ileum, but in most cases it 
is found in the right side, which accounts for 
the frequency with which lesions of this struc- 
ture are confuséd with appendicitis. 

For some reason which it is impossible to 
explain, Meckel’s diverticulum is more com- 
mon in males than females in about a ratio of 
three to one. The diagnosis of the presence 
of this structure either in health or disease is 
absolutely impossible, except in those cases 
where it remains patulous at the umbilicus. 

When it is present, its existence is believed 
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by Fitz to be a greater menace to its possessor 
than an appendix, on account of the very 
serious lesions to which it may give rise. 

The relative infrequency of the occurrence 
of disease of Meckel’s diverticulum is shown 
in figures of Balfour (2), who reports fifteen 
cases in 10,600 abdominal operations in the 
Mayo clinic, and in only five of these was it 
the cause of the operation. In the other ten 
cases, the diverticulum was found in the 
course of operation for other conditions and 
was removed. Ina few of these, pathological 
changes were noted. 

It is undoubtedly advisable to remove a 
Meckel’s diverticulum whenever found, unless 
the exigencies of the case absolutely prevent. 
In its removal, if the base is small, a purse- 
string suture may be used, as with the appen- 
dix, but more frequently it will be necessary 
to employ rows of Lembert sutures, or even to 
resect the intestine to prevent constriction. 

The following four cases have come under 
my care, all between the years 1907 and 1910: 


CasE 1. White man, age 50, seen on May 11, 
1907, in consultation with Dr. Frischkorn. He gave 
a history of an acute abdominal crisis of two days’ 
duration, with abdominal pain, persistent vomiting, 
constipation and some distention. The rigidity was 
more noticeable over the right rectus. <A diagnosis 
of probable appendicitis with paralytic ileus was 
made. The leucocytes were 7,400. Operation 
revealed a loop of bowel about one foot long, dis- 
tended and deeply injected, which was constricted 
by a Meckel’s diverticulum from the tip of which 
was a cord running to the umbilicus. The diver- 
ticulum was removed, and the stump _ inverted. 
There was considerable free fluid in the abdomen. 
It was thought that a resection was unnecessary, 
and the abdomen was closed with drainage. A few 
days later he developed a fecal fistula. Although 
his bowels moved freely and there was no evidence 
of obstruction, his condition gradually grew worse 
and he died sixteen days after the operation. 

CasE 2. White boy, aged 7, was brought to 
Children’s Hospital November 23, 1908, with a his- 
tory that since birth there had been a discharge of 
mucus from the umbilicus. The mother stated that 
when boy was six weeks old, there had been a 
sloughing of the entire navel. Upon admission 
there was a slight discharge of mucus and a very 
small probe showed a fistula through the abdominal 
wall. A median incision was made, dissecting out 
the umbilicus and the fistulous tract. It was then 
found that it connected with a small patulous cord 
running to the tip of a Meckel’s diverticulum. 
This latter process was about one inch long and 
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attached to the ileum opposite the mesentery. The 
diverticulum was removed, and the opening turned 
in by a purse-string suture. He made a good re- 
covery. 

CASE 3. White male, age 58, admitted to George 
Washington Hospital on March 5, 1909, to the ser- 
vice of Dr. Ruffin. He gave a history of having 
had cramps in abdomen for the past three weeks. 
Three days before admission, he had a chill followed 
by several vomiting attacks. During the first three 
days in the hospital, his temperature did not go 
above 100°, pulse normal, leucocytes 16,000. He 
had some abdominal pain, and there was a distinct 
right rectus rigidity. A diagnosis of appendicitis 
was made. Operation revealed a normal appendix 
but a gangrenous Meckel’s diverticulum about one 
foot above ileo-ce#cal valve. There was some 
localized peritonitis. The diverticulum was re- 
moved, the stump turned in and the abdomen 
closed with drainage. The diverticulum in this 
case was about three inches long, with a free end. 
Although this patient’s bowels moved freely and 
there was very little distention, he began vomiting 
shortly after the operation and this persisted until 
his death, three days later. 

CasE 4. White male, age 55, a patient of Dr. 
Ruffin’s, was first seen by him on July 8, 1910. He 
gave a history of having had great pain in right side 
of abdomen near the umbilicus for past thirty-six 
hours. He was sent to George Washington Hos- 
pital, where I first saw him at six p. M. of the same 
day. His temperature was 99.4, pulse go, leuco- 
cytes 16,500, urine normal. He had marked 
rigidity and tenderness just to the right of the um- 
bilicus. There was no nausea or vomiting. This 
was thought to be probably an appendicitis, al- 
though the location of the pain and tenderness 
should have been suggestive of diverticulitis. An 
incision was made through the right rectus on a 
level with the navel. Upon separating a mass of 
omental adhesions, an acutely inflamed Meckel’s 
diverticulum about two and one half inches long 
and nearly the diameter of the small bowel was 
disclosed. One point near the base seemed about 
to perforate. The diverticulum was removed and 
the hole in the bowel was closed with two rows of 
Lembert sutures. The appendix, which had _ be- 
come slightly inflamed from continuity, was re- 
moved. The abdomen was closed with drainage. 
This patient made a slow but good recovery. Upon 
examining the specimen, it was found to contain the 
breast bone of a small fowl, one prong of which had 
nearly perforated. When questioned later, he re- 
membered that while eating a squab two weeks 
previously, he had realized that he had swallowed a 
piece of bone, but had given it no more thought. 

In a fairly careful search of the literature 
I have been able to collect 326 cases of dis- 
ease, involving Meckel’s diverticulum. This 
does not include cases recorded where it was 
found post-mortem or in the course of other 





operations, and was not itself involved. 
One can better realize the great variety of 
abdominal crises to which this process may 
give rise, by observing the pathological 
lesions found in these 326 cases. 

There were 144 cases of intestinal obstruc- 
tion (intussusception and volvulus not in- 
cluded); 59 of intussusception; 50 of acute 
diverticulitis; 27 of hernia; 21 in which the 
diverticulum was open at the umbilicus; 9 of 
volvulus; 6 of perforation in typhoid; 2 of 
perforation from trauma; 2 of tubercular 
ulceration; 3 of prolapse of bowel; and 1 each 
of pelvic tumor, perforating ulcer, and cyst. 

Of these cases, 201 were males and 64 fe- 
males and in 61 the sex was not given. The 
ratio of males to females was a little more 
than 3 to 1. Of the 326 cases, 175 died, 129 
recovered and in 21 the result was not stated. 

To consider the statistics in detail, we find 
there were 144, or 44 per cent, of intestinal 
obstruction. Halstead (3) estimates that 6 
per cent of all cases of obstruction are due to 
a Meckel’s diverticulum. Eisendrath (4) 
has very well discussed the mechanism by 
which obstruction is brought about. Suffice 
it to say that in most cases, it is due to the 
presence of a cord extending from the tip of 
the diverticulum to its attachment upon 
some other part of the abdomen. In about 
one third of the cases, this cord when present 
is attached to the umbilicus. In quite a 
percentage of cases, it is attached to the 
mesentery and abdominal wall and less fre- 
quently to other structures. It is supposed 
that this cord in some way becomes freed from 
the umbilicus and then by inflammation or 
otherwise becomes fixed to other parts. 
Gilbert (5) reports a case dying from obstruc- 
tion without operation, in which, at autopsy, 
this cord was found to have encircled the 
bowel one and one half times through a hole 
in the mesentery. 

Of the 144 cases of obstruction, 108 were 
operated with 50 deaths and 52 recoveries, 
and in 6 the result was not stated. Of the 
28 cases not operated upon, all died. The 
treatment in the other 8 cases is not men- 
tioned. The operation consisted of a resec- 
tion of the bowel in 11 cases, with 7 deaths 
and 4 recoveries; of a removal of the diver- 
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ticulum in 52 cases, with 17 deaths and 33 re- 
coveries, and in 2 the result is not stated; in 22 
cases, the offending band was simply cut, re- 
sulting in 9 deaths and 11 recoveries, and in 2 
the result is not given; in 3 an entero-enteros- 
tomy was done with two deaths and one re- 
covery; in one fatal case the bowel was 
stitched to the abdominal wall. 

Intussusception is comparatively common, 
occurring 59 times in this series. It can be 
readily understood, that, given a compara- 
tively short, conical diverticulum without at- 
tachment, it might easily become inverted 
and act as a polypus in causing an intussus- 
ception. The youngest case was five months, 
and the oldest sixty years, and while intus- 
susception under ordinary conditions occurs 
in a large proportion of cases during the first 
two years, only ten per cent in this series oc- 
curred during that period. The average age 
of the intussusception cases was 14 years. 
Turner (1) reports an interesting case of a 
male child sixteen months old operated upon 
by Mr. Lane, who found an intussusception 
in the right iliac region; this was reduced and 
a second found; this was reduced and found to 
contain a third, and the last contained an 
inverted diverticulum. Of the 59 cases, 44 
were operated upon with 24 deaths and 20 
recoveries. Fourteen cases were not operated 
upon, with nine deaths, one recovery from 
sloughing of the intussusceptum, and in four 
the result was not stated. The treatment in 
one case was not mentioned. 

Diverticulitis symptomatically and patho- 
logically closely resembles appendicitis, for 
which in nearly every instance it was mis- 
taken. Among the fifty cases, there were all 
degrees of severity from the mild catarrhal to 
the gangrenous with general peritonitis. 
Most of the cases were acute, and chronic 
diverticulitis would appear to be less com- 
mon relatively than chronic appendicitis. 
Because of the large opening into the intes- 
tine, a diverticulum is more liable to be the 
lodging place of foreign bodies than is the 
appendix, and these were the exciting cause 
in fifteen of these cases. Nearly every for- 
eign body that could gain entrance to the 
intestines has been found. Enteroliths, gall- 
stones, seeds, pins, bones, etc., have been 


noted. Peck (6) reports a case with symp- 
toms of partial obstruction and at operation a 
Murphy button, which had been employed 
three years previously in a _ gastro-enter- 
ostomy, was found just below a Meckel’s 
diverticulum. Peck believes that the button 
had been lodged in the diverticulum and had 
just passed into the bowel, giving rise to symp- 
toms for the first time, While the large open- 
ing renders a diverticulum more liable to the 
lodgment of foreign bodies, at the same time 
it offers a free exit for the secretion and this is 
undoubtedly a prominent factor in explaining 
the infrequency of diverticulitis as compared 
with appendicitis. 

The mortality in acute diverticulitis is 
forty per cent. This high death rate com- 
pared to that in appendicitis is probably due 
to the greater liability to early perforation, the 
frequent involvement of the bowel, the great- 
er mechanical difficulty in its removal, and the 
less tendency to localization of the infection. 

The 21 cases of persistent umbilical fistula 
presented all degrees from minute opening 
with a slight mucous discharge to those in 
which the whole intestinal contents were 
emptied through the umbilicus. It is fre- 
quently associated with a polypoid growth or 
there may be a prolapse of the mucous mem- 
brane of the diverticulum. Many of the 
milder cases are probably never diagnosed, as 
they may heal spontaneously or by the use of 
the actual cautery. The congenital fecal 
fistula are undoubtedly due to a Meckel’s 
diverticulum emptying into the umbilical 
cord, or even protruding into the cord and 
being ligated with it, the diagnosis not being 
apparent until the separation of the cord 
takes place. Of these 21 cases, 16 were op- 
erated upon with only 1 death. The treat- 
ment in 5 cases was not mentioned. 

There were 27 cases in which a Meckel’s 
diverticulum formed a part of the contents of 
a hernia. Of these, 12 were inguinal, 1o 
umbilical, 2 femoral, 2 scrotal and one not 
stated. Many of these were strangulated 
and in a few the diverticulum alone was 
found at operation. 

Nine cases of volvulus were found. It can 
be readily understood how a long diverticu- 
lum starting from the side of the small in- 
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testine and attached to the abdominal wall 
could bring about a kinking of the bowel. 
Eight of these cases were operated upon with 
fifty per cent of recoveries. 

Perforation of a typhoid ulcer of this 
diverticulum occurred six times. All of these 
cases were fatal, five following operation and 
one not operated upon. This accident is 
more difficult to deal with and consequently 
more serious than perforation of the bowel 
itself. Several cases of tubercular ulceration 
of the diverticulum have been reported asso- 
ciated with tubercular ulceration of the 
neighboring intestine. 

From these statistics, we cannot fail to be 
impressed with the fact that, while com- 
paratively few of the two per cent of the 
human race who possess a Meckel’s diver- 
ticulum are liable to serious result, yet the con- 
dition is of sufficient importance to command 
the attention of all abdominal surgeons. 
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DEPARTMENT OF TECHNIQUE 


A CASE 


OF CARCINOMA OF THE BLADDER CONTROLLED BY THE 


HIGH FREQUENCY CURRENT 


Jr., M. D., New York City 


By EDWARD L. KEYES, 


N spite of all that modern surgery has done 
toward radical removal of malignant growths, 
in spite of the many lasting cures that have 

undoubtedly been achieved, the general public 
continue to believe these tumors incurable by 
any operation. Such an attitude is both un- 
warranted and reprehensible. Yet it is founded 
upon the observation of many post-operative 
recurrences of cancer, each one of which leaves a 
terrible impression upon the imagination of the 
sufferer’s friends and relatives, an impression not 
to be effaced by any number of cures. 

But before we reprehend too sharply the unin- 
formed layman whose ignorance as to the surgical 
cure of cancer often encourages that delay which 
is the very source of our failures, we should per- 
haps clear up our own theories a bit. For we, 
too, may be misled as to the malignancy of 
carcinomatous growths and from the very same 
observation of post-operative recurrences that 
forms a basis for the skepticism of the layman, 
we may conclude not only the truth that success- 
ful surgery requires earlier diagnosis of malignant 
growths, but also the falsehood that wide surgical 
removal of the growth with the surrounding 
apparently healthy tissue is the only cure for any 
carcinoma. 

We must face the facts, we must recognize that 
what the curette and arsenic have done for cer- 
tain malignant neoplasms of the skin, radium 
and the X-ray are doing for more malignant 
growths in accessible situations. Indeed, while 
we still await the specific poison for carcinoma 
that shall replace cautery and knife alike, we 
must open our ears to the claims of each of these, 
and recognize that the great superiority of the 
knife lies in its ability to reach the depths dis- 
eased, while the various cauterizing agencies are 
efficient only in the treatment of superficial and 
accessible lesions. 

Now, to turn from the general to the particular, 
bladder growths have only recently been made 
accessible to cauterization through modern opera- 
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tive improvements in cystoscopic technique, of 
which the most important is the application of 
the Oudin current according to the method of 
Beer. We have learned that this treatment is 
well qualified to compete with the knife in the 
treatment of benign papilloma of the bladder, 
but how far it may be depended upon to treat 
beginning papillary carcinoma —that  condi- 
tion which in its incipiency is confusing to 
pathologist and surgeon alike — we do not yet 
know. As an item in the determination of this 
question I submit the following case, the first 
phases of which have been previously reported. 


The patient, a stout, sedentary man, 61 years of age, 
consulted me first on July 30, 1909. He gave a history of 
glycosuria and constant marked arterial tension (20c or 
over) for several years previously. Two months before 
seeing me he first noticed a spontaneous, profuse, total 
hematuria and since that time he had seen blood in his 
urine almost every day. I cystoscoped him and found 
a small villous growth just back of the right ureter. 

On October 2d [ removed this growth through a supra- 
pubic opening, cutting it away with an elliptical area of 
apparently normal mucosa about its base. Except for a 
post-operative pneumonia, which nearly carried him off, 
convalescence was uneventful, but the specimen, submitted 
to pathological examination, showed carcinomatous in fil- 
tration up to the cut edge of the apparently normal 
mucosa (Figure 1) 

November 20, 1909. Three and a half months having 
intervened since the operation, I cystoscoped the patient 
in the presence of Dr. Van Riempst, and saw a small 
papillary growth at the scar. This I burned with the 
D’Arsonval current. 

March 12, r910. In the presence of Dr. Beer and Dr. 
Barringer I again burned with D’Arsonval current. The 
tumor on this occasion looked about as it had four months 
before. 

On April 2, r910, and April 23, 1910, I again burned with 
the D’Arsonval current. 

May 14th. The original tumor had disappeared, but 
three small villous tufts were seen upon the vault of the 
bladder; two of these I burned with the Oudin current. 

October 15th. A fifth recurrence in the shape of a small 
villous growth in the roof of the prostatic urethra was 
burned through the urethroscope with the Oudin current. 

January 7, 1911. In the presence of Drs. Cabot, Smith 
Connors, and Barringer I burned with the Oudin current 
the third tumor in the vault of the bladder, which had not 
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yet been burned, and also the tumor at the ureteral 
orifice, which had been burned once previously. 

January 28th. Both these tumors were burned again. 

October 26th. Cystoscopy showed no trace of any of 
the four tumors within the bladder, but a small villous 
growth within the urethra. This was burned with the 
Oudin current. 

Meanwhile the patient had undergone various vicissi- 
tudes, mentally and physically, due to his high blood 
pressure and sugar. 

On December 11, 1911, he died of acute dilatation of 
the heart. No autopsy. 

The history of this case may be summed up as 
follows: 

A small papillary growth was removed from 
the bladder and proven carcinomatous by patho- 
logical examination. It recurred, as was to be 
expected, but was apparently cured by four burns 
with the D’Arsonval current, and is known not 
to have relapsed from April 23, 1910, to October 
26, IQII. 

In the meanwhile four other growths of similar 
character appeared. These were all burned with 
the Oudin current. Two of them were cured by 
a single burn on May 14, 1910, one by two burns 
in January, 1911, and the cures were cystoscop- 
ically verified on October 26, tort. The fifth 
tumor was burned four times and the patient 
was not cystoscoped after the last burn. 

Thus we have a known carcinoma apparently 
cured for eighteen months, two recurrences in 
other parts of the bladder cured 17 months, one 
cured g months and one of which the cure was 
not verified. 

I may add that, inasmuch ‘as the patient con- 
tinued to gain weight from the time of his opera- 
tion up to the time of his death, it is to be pre- 
sumed that there were no carcinomatous meta- 
stases. 

Although so brief a history, unfortified by 
post-mortem examination, can give us no certain- 
ty that the tumor was cured, it is nevertheless 
striking evidence of complete control of a small 
carcinoma for a considerable number of months; 
and while my own experience does not offer any 
comparable case, I have in two or three instances, 
by means of the high frequency current, cleared 
the bladder of tumors whose hardness, as deter- 
mined by contact with the ureter catheter and 
the electric wire, was very suggestive of malig- 
nancy; moreover I am now treating a patient, 
80 years of age, who after more than two years of 
more or less interrupted burning of his bladder 
tumor, exhibits an irregularly infiltrated area 
from which great masses of papillomatous tissue 
have been burned away. He is no longer dis- 
tressed by the hematuria from which he suffered 
for eight years, before these tumors were burned, 
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and his general condition is excellent. No doubt 
such a tumor must be malignant, yet not only 
are we holding it in check, but, on the whole, 
we are rather getting the better of it.! 

On the other hand, every one who has experi- 
mented with this method of treating bladder tu- 
mors must be impressed by certain clinical char- 
acteristics whereby the tumors intractable to 
cauterization may be distinguished from those 
likely to yield to it. 

Let us put aside for a moment the arid discus- 
sion of what is and what is not true carcinoma, 
and discuss in terms of therapeutics what is and 
what is not the tumor amenable to intravesical 
cauterization — the malignant tumor in the true 
sense of the word. The discussion is an ancient 
one. The reiteration of its details would not 
interest you. But the struggle of the patholo- 
gists to discover an incipient carcinomatous 
focus that may lie hidden in an excised papilloma 
is no longer the chief point at issue. The 
clinical question is now the more important, and 
we must attempt to determine the limitations 
of intravesical cauterization, so as to be prepared, 
not only to treat in this manner as many patients 
as possible, but also to avoid disastrous delay 
from neglect of radical surgery in favor of futile 
burning. 

My own experience has furnished four clinical 
points: 

1. Hardness of the tumors. 

2. Multiplicity and size of tumors. 

3. Sloughing of the surface of tumors. 

4. Intractable cystitis. 

Hardness of Tumors. After a little experience 
one readily recognizes in certain tumors the 
existence of a hard, more or less pedunculated 
mass against which the electric wire strikes as 
it passes among the villi. Such tumors are 
relatively resistent to burning, yet, as stated 
above, some of them can certainly be controlled 
by this method. I have not had the opportunity 
of burning the small hard infiltrated ulcer, so 
characteristic of carcinoma. In papillary tu- 
mors induration of the base can scarcely be 
determined by cystoscopy, but a tumor whose 
indurated base can be felt by rectal touch is 
incurable by burning. 

Size and Multiplicity of Tumors. — Several 
tumors, so large that their size could not be 
accurately estimated by cystoscopy, have been 
successfully destroyed by burning, and in several 
instances multiple tumors have been burned 
away. I have not seen any case in which size 


1I noted the last time I cystoscoped him, six weeks after this was 
written, that every trace of the tumor had disappeared. 





























FORBES: 





The 


Fig. 1. 
carcinomatous infiltration occupies the very bottom of the 
picture. 


Section from apparently normal mucosa. 


and multiplicity were decisive elements in decid- 
ing against local treatment and in favor of opera- 
tion. Yet the larger and more numerous the 
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growths, the more likely are we to find, when we 
have burned them away, an infiltrated base 
which forbids the hope of cure by burning. 

Sloughing Surface of Tumors. — Small hemor- 
rhagic and sloughing spots upon the surface of an 
otherwise villous tumor do not necessarily indicate 
malignancy, but I have never yet been in the 
least successful in burning any tumor covered 
with an extensive sloughing area. 

Intractable Cystitis. — The most striking con- 
tra-indication to cauterization, however, is severe 
intractable cystitis. It is, of course, not im- 
possible that the most benign papilloma should 
be complicated by severe cystitis. Yet it has 
been my experience that cystitis, occurring in 
the presence of a bladder growth curable by 
cauterization, is itself more or less readily relieved 
by irrigation of the bladder; while acute cystitis, 
causing intense frequency and pain on urination, 
contra-indicates cauterization, not only because 
of the pain excited by every cystoscopy, but also 
in virtue of the fact that the tumors in such cases 
do not appear to yield to this treatment. 

Such are the features indicative of clinical 
malignancy which the cauterization of bladder 
tumors has yielded to my observation up to the 
present time. 
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By A. MACKENZIE FORBES, M. D., C. M., MONTREAL 
Surgeon in charge Children’s Memorial Hospital; Surgeon in charge Orthopedics, Montreal General Hospital; Lecturer on Orthopedic Surgery, 
McGill University 


HERE is a common deformity of the foot 
which is not usually described in text- 
books, which some have called “‘clawfoot,”’ 

and which others have called pes cavus, and by 
a variety of names. 

This deformity is characterized by a fore- 
shortening of the foot with contraction of the 
plantar fascia, causing cavus; by a tonic con- 
traction or permanent shortening of the extensor 
muscles and tendons, causing hyperextension or 
perhaps even dorsal subluxation of the toes; 
which contraction causes, or is accompanied by, 
a depression of the metatarsal heads, much as is 
seen in anterior metatarsalgia. These depressed 
heads, by impinging on the soft tissues of the 
sole of the foot, cause discomfort, callosities, 
and sometimes even pain of so severe a nature 
that walking may be rendered difficult or im- 
possible. 


This condition is often confounded with club- 
foot. It differs from it, however, in two ways. 
First, “‘clawfoot”’ is not characterized by marked 
varus, which is the characteristic deformity of 
clubfoot: Second, ‘‘clawfoot” is never congenital, 
whereas clubfoot is often, or I might say nearly 
always, a congenital deformity. The onset of 
“clawfoot”’ is insidious, and so is its develop- 
ment. The tendency to this deformity may be 
noticed shortly after birth, but the complete 
deformity—the foreshortened foot with cavus 
and hyperextension of the toes—is rarely, in my 
experience never, noted at the time of birth. 

It is interesting to study radiograms of feet of 
those suffering from this deformity. The hyper- 
extension of the toes, the tendency to dorsal 
subluxation, and the increased arch already 
spoken of are all demonstrated. 

The cause of this deformity is not generally 
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Fig. 1. 
bone in this patient is depressed anteriorly and that the proximal phalanx articulates principally with the dorsal surface 


of this bone. The foot is seen to be foreshortened. 


known. Some say that it is due to anterior 
poliomyelitis. Others say that it is due to the 
shortening of the plantar fascia, again others say 
that it is due to a shortening of the extensor 
muscles, and others, to a paralysis of the peronei. 
Which theory is right? I am inclined to the view 
that in some cases this deformity may be due to 
one of these causes—often it may be due to a 
combination of these; and perhaps sometimes it 
is due to abuse of the foot by wearing misfitting 
boots. ; 

The treatment of this condition is worthy of 
consideration. Many operations have been 
devised for its relief. Included amongst these 
are plantar fasciotomy, subcutaneous division 
of the extensor tendons, wrenching, and perhaps 
most radical of all is the operation which I believe 
is used by Mr. Robert Jones of Liverpool in 
intractable cases, viz., the excision of each 
metatarsal head and the astragalus. 

Two years ago, at a meeting of the American Or- 
thopedic Association, I suggested that the most 
rational operation for the relief of this condition 
was an operation similar to that devised by me for 
the relief of anterior metatarsalgia. Since then I 
have made use of this method with such pleasing 
results, that I take this opportunity of drawing 
the attention of general surgeons to it. 

My procedure has been to transplant the 
common extensor tendons into the heads of the 
metatarsal bones, after having detached them 
from their insertions into the phalanges. This 
is done in the belief that the common extensors, 
while maintaining the phalanges in a position of 
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Skiagram of foot of patient who is suffering from ‘‘clawfoot.”’ 


This demonstrates that the first metatarsal 


hyperextension, are acting as a power for positive 
evil. It is done also to furnish a means of support 
for the depressed heads of the metatarsal bones. 
Surely if the common extensor is strong enough 
to be responsible, or even partly responsible, for 
such position of deformity as is demonstrated by 
the position of the phalanges in the accompany- 
ing radiograms, it ought to be a valuable aid in 
maintaining the depressed metatarsal heads in a 
position nearer to the normal. I think, then, that 
we can thus transplant the common extensor and 
the extensor longus hallucis in perfect confidence 
that the extensor brevis pollicis will prove to be 
strong enough to maintain the toes in a position 
midway between extension and flexion. 

The operation is a difficult one, because the 
periosteum of the middle metatarsals is not strong 
enough to be made use of as anchorage for the 
transplanted tendons, and because they are so 
deeply placed that it is often difficult to get 
anchorage by drilling through the necks of these 
bones; but by strong pressure exerted beneath, 
we may so raise these that, if we cannot bore 
transversely through the necks we can at least 
bore obliquely from each side to a common place 
of meeting, or, again, we may manage to insin- 
uate a silk ligature around the metatarsal. This 
can be best done after the method adopted by 
B. E. MacKenzie of Toronto in various tendon 
transplantations. The principle of this is to carry 
the ligature from the dorsal to the plantar surface 
of the foot by means of a needle, which is made 
to hug the neck of the metatarsal bone. This 
ligature is then returned from the plantar to the 
dorsal surface of the foot by inserting the threaded 
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Fig. 2. Skiagram of patient No. 1, taken three weeks after the operation. This demonstrates the lengthening of 
the foot by the transplantation of the extensor longus pollicis in the manner described in the text. This demonstrates 
also that an osteotomy has been performed near the base of the first metatarsal bone. Marked improvement has resulted. 


needle into the same perforation of the plantar 
skin as that through which it made its exit. It 
is then made to hug the opposite side of the 
metatarsal bone, and is drawn out of almost the 
same spot as that on the dorsal surface into which 
it was originally thrust. This scheme has the 
disadvantage of constricting the soft parts of 
the plantar surface and of leaving the skin of that 
surface puckered in much the same way as is 
done by the mattress-maker. 

The operation which I bring to your notice is 
performed through a horseshoe shaped incision 
on the dorsal surface of the foct. This incision 
is, however, preceded by a subcutaneous plantar 
fasciotomy, with wrenching if necessary. The 
incision is carried to the extensor tendons, and a 
flap containing all the tissues superficial to these 
is turned back onto the dorsal surface of the 
tarsometatarsal articulation. The long extensor 
tendons are then detached from the phalanges 
and transplanted into the necks of the metatar- 
sals in either of the methods suggested. The silk 


attachments are then buried as deeply as possible 
by means of fine catgut sutures, and the skin 
flap returned and sewed into place by means of 
horsehair. 

This operation should be sufficient to relieve 
the majority of patients suffering from this 
deformity, but if, on our first examination of the 
patient, it is felt that the arch of the foot has been 
so greatly increased that the transplantation of 
the extensors cannot be expected to undo the 
damage done, by possibly years of malposition, 
it may be wise to perform a wedge-shaped 
osteotomy through the dorsal surface of as many 
of the metatarsal bones as have caused callosities 
on the plantar surface of the foot. The removal 
of such wedges, with their bases situated on the 
dorsal surface of the metatarsal bones, if accom- 
panied by a careful plantar fasciotomy, and 
especially if followed by careful after-treatment, 
cannot fail to lengthen the foot and to remove all 
sources of pressure if a transplantation of the 
extensor tendons has already been performed. 
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OBSERVATIONS ON TENDON TRANSPLANTATION OPERATIONS 
By HERBERT P. H. GALLOWAY, M. D., W1NNIPEG 


Orthopedic Surgeon to the Winnipeg General Hospital; Lecturer in Orthopedic Surgery, Manitoba Medical College 


acute anterior poliomyelitis in Western 

Canada, in common with almost all parts 
of the North American continent, during the past 
three or four years, has afforded exceptional 
opportunities for studying every feature of this 
disease afresh. The amount of human wreckage 
cast upon the shores of orthopedic surgery by 
this storm of paralyzing disease has been sur- 
prisingly large, and in consequence the writer 
has had an opportunity never before afforded 
him in such generous measure of studying and 
comparing the results of various surgical pro- 
cedures for the relief of paralytic deformities in 
a sufficiently large number of cases to justify the 
formation of an independent judgment and the 
expression of a personal opinion in regard to 
their relative merits. 

In the present paper it is the writer’s purpose 
merely to record some of the conclusions arrived 
at from his personal experience with various 
applications of the operation of tendon trans- 
plantation in the treatment of paralytic deform- 
ities, particularly those due to poliomyelitis and 
spastic paralysis, and to describe and illustrate 
the technique followed in performing them. 

There is something so peculiarly audacious 
and seductive about the proposal to deliberately 
transfer from one point to another the motor 
power of muscular contraction, even to the extent 
of completely reversing the normal action of the 
muscles, that once it had been demonstrated 
that this could be successfully accomplished, it 
is scarcely to be wondered at that in addition to 
the really useful operations devised, many 
fantastic and extravagant applications of the 
principle of tendon transplantation were proposed 
and tried, only to be abandoned later. 

While in unusual cases exceptional procedures 
may with advantage be devised and carried out, 
there are not, in the writer’s opinion, more than 
six or eight tendon transplantations in the lower 
extremity and two or three in the upper extremity 
that can be regularly employed with benefit. 

One of the commonest deformities resulting 
from poliomyelitis is a more or less severe valgoid 
position of the foot. When, as frequently 
happens, this is due to paralysis of the tibialis 
anterior or the tibialis posterior, one or both, 
the other muscles governing the foot remaining 
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active, immense benefit may result from trans- 
planting the peroneal! tendons so as to give them 
an insertion to the os calcis just anterior to the 
inner border of the tendo achillis, and at the 
same time transferring the action of the extensor 
proprius pollicis from the great toe to the neck 
of the first metatarsal. When in addition to 
paralysis of the tibiales the gastrocnemius is also 
paralyzed, leading to calcaneus deformity, the 
operation of transferring the peronei to the os 
calcis is even more strongly indicated, as the 
peronei are capable of sufficient development to 
counteract to a considerable degree the dropping 
of the heel. In a few instances, instead of trans- 
planting the peronei it is better to transplant the 
outer half of the tendo achillis to the inner side 
of the os calcis. The technique now employed 
was gradually improved in certain details as 
experience increased, and has now been used for 
several years with but little further modification. 
Before describing any of the operations in detail 
a few general principles may be stated: 

1. Perfect asepsis is indispensable for success. 

2. Attachment of the transplanted tendon to 
the bone or periosteum is always more satis- 
factory than attaching it to another tendon or 
other soft tissues. 

3. The tendon must be stretched moderately 
tight before being secured. 

4. It must be fastened with suture material 
that will maintain its hold for several weeks. 

5. A covering of subcutaneous tissue should 
be brought over it before the skin is sutured. 

6. Ample time (about six weeks) should elapse 
before the transplanted tendon is allowed to 
functionate, so that its new attachment may 
become sufficiently strong; further, the muscle 
should be systematically developed by massage 
and exercises and carefully protected by mechan- 
ical means from overstrain for several months 
after the patient begins to use it. 


TRANSPLANTATION OF EXTENSOR PROPRIUS 
POLLICIS TO NECK OF FIRST METATARSAL 


Group A: Incision about an inch and a half in length 
extending backward from middle of great toe along inner 
dorsolateral aspect of foot. Tendon exposed and severed 
at anterior extremity of incision and dissected backward, 
including its sheath. Over the neck of the metatarsal 
the incision is deepened, going down through the soft 
tissues and periosteum. The periosteum is then scraped 
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Group A: Transplantation 
of extensor proprius pollicis 
to neck of first metatarsal bone. 
Fig. 1—Extensor proprius 
pollicis tendon detached and 
suture secured to it. Fig. 2 
shows metatarsal being drilled 
and instruments for enlarging 
drill hole. Fig. 3— Tendon 
being drawn into hole in 
metatarsal by forcing suture 
through bone and out through 
sole. Fig. 4—Suture re-en- 
tered, passed around side of 
bone and made to emerge 
through original wound. 


Fig. 3. 


aside slightly so as to expose neck of metatarsal, which is 
then completely perforated with a fine bone drill, the hole 
being then enlarged and a funnel-shaped entrance to it 
provided with the instruments illustrated. Having 
estimated the length of tendon necessary to give the right 
degree of tension, No. 2 chromic catgut is secured to the 
tendon and the needle is passed straight through the hole 
in the metatarsal and made to perforate the sole of the 
foot, re-entered about 3 inch from its point of exit and 
carried around the outer side of the neck of the metatarsal 
until it emerges in the original wound. If a straight needle 
has been used to perforate the sole it should be changed 
to a half-curved needle before re-entering it. To avoid 
any chance of infection from the skin, a short incision in 
the sole between the points of emergence and re-entrance 
enables the catgut to be completely buried. Having been 
drawn tight so as to make the extremity of the tendon 
enter well into the metatarsal, the catgut is made to 
traverse the tendon and surrounding soft tissues once or 
twice before being tied. Then the transplanted tendon is 
covered by drawing over it the subcutaneous tissue with a 
continuous suture of plain catgut and the skin sutured with 
silkworm gut. 


While the description may seem to indicate 
a rather complicated procedure, the operation 
can easily be performed in fifteen minutes. The 
result of this operation is to transfer the action 
of the extensor proprius pollicis from the movable 
toe to the relatively fixed metatarsal, and the 
muscle becomes a fairly powerful dorsal flexor 
as well as tending to invert the foot. 
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Fig. 4. 


I have a number of times, in addition to trans- 
planting the extensor proprius pollicis, attached 
the tendons of the common extensor to the four 
outer metatarsals, using practically the same 
technique as that employed with the extensor 
proprius pollicis. This operation is particularly 
suited to those cases of pes cavus with slight 
equinus in which the toes are slightly dislocated 
upon the dorsal aspect of the heads of the 
metatarsals when the common extensor contracts. 
A preliminary operation to flatten the sole by 
subcutaneous division of the plantar fascia and 
wrenching are nearly always necessary in this 
class of cases two or three weeks before the 
transplantation is attempted; and the tendo 
achillis must usually be lengthened just before 
the transplantation of the extensor tendon is 
commenced. 


TRANSPLANTATION OF PERONEI 
OF OS CALCIS 

Group B: By a slightly curved incision about an inch 
and a quarter in length, extending downward and forward 
from a point slightly anterior to the peroneal tubercle, 
the peroneal tendons are exposed and cut off as far forward 
as the base of the fifth metatarsal. One or both tendons 
may be taken, as previously determined by the extent of 
the deformity; in most cases I choose both. A second short 
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Fig. 7. 








vertical incision is then made behind the fibula; a short 
distance above the malleolus, and a blunt dissector or a 
strong closed artery forceps having been worked beneath 
the tendons they are then forcibly drawn through the 
opening. A third incision along the inner side of the tendo 
achillis, curving forward at right angles along the inner side 
of the os calcis near to and parallel with the sole, must 
also be made to permit exposure of the back part of the 
inner surface of the os calcis. With closed artery forceps a 
free tunnel anterior to the tendo achillis is quickly created, 
through which the free ends of the peroneal tendons are 
seized and drawn to the inner side of the heel. With a bone 
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Fig. 2. 





Fig. 6. 


Group B: Transplantation of peronei to inner side of 
os calcis. Fig. 1—Peroneal tendons exposed and detached. 
Fig. 2—Instrument passed beneath tendons above and 
behind outer malleolus. Fig. 3—Tendons drawn through 
wound above and behind outer malleolus. Fig. 4—For- 
ceps passed through wound on inner side of heel and tunnel 
created anterior to tendo achillis. Fig. 5 shows jaws of 
forceps emerging above and behind outer malleolus and 
grasping free ends of tendons. Fig. 6—Tendons drawn 
through tunnel from outer to inner side of foot. Fig. 7— 
Tendons passed beneath periosteal bridge ready to be 
sutured. 


knife or a fine chisel a strong bridge consisting of a thin 
layer of bone covered with periosteum and some of the 
subcutaneous tissue is raised from the inner side of the 
heel, beneath which the peroneal tendons are drawn and 
strongly sutured with chromic catgut; the wounds are 
then closed in the usual way, catgut being used for the 
subcutaneous tissues and silkworm gut for the skin, and the 
foot is held in the inverted position by plaster of paris 
bandages applied over the usual dressings. 

I frequently perform this transplantation and 
that of transplanting the extensor proprius pollicis 
to the neck of the metatarsal at one operation; 
and in the severest cases of paralytic valgus, an 
arthrodesis of the astragalo-scaphoid articulation 
is done at the same time. 


TRANSPLANTATION OF THE OUTER HALF OF THE 
TENDO ACHILLIS TO INNER ASPECT OF HEEL 


Group C: In certain cases, instead of transplanting the 
peronci it is a most useful procedure to split the lower two 
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Fig. 1. Fig. 2. 


Grour C: Transplantation 
of outer half of tendo achillis 
to inner aspect of heel. Fig. 
1—Wound to expose tendo 
achillis and the region to which 
its outer half will be trans- 
ferred. Fig. 2— Tendon split 
anteroposteriorly and _ outer 
half detached from os calcis. 
Fig. 3——Outer portion passed 
through tunnel created ante- 
rior to inner portion, and 
about to be grasped by for- 
ceps passed beneath periosteal 
bridge raised from os calcis. 
Fig. 4— Transplanted portion 
drawn beneath bridge and 
sutured. 


or three inches of the tendo achillis by a vertical antero- 
posterior incision, detaching the outer half with a thin 
layer of the underlying bone, and then, after drawing the 
detached portion through a tunnel created anterior to the 
inner half of the tendon, attaching it to the inner side of 
the heel in a similar manner to that just described in 
connection with the transplantation of the peroneal 
tendons. 


The cases demanding this operation are 
chiefly those in which the tendo achillis is slightly 
shortened so that the foot cannot be dorsally 
flexed to the normal extent. Under such circum- 
stances, it is often plainly apparent that the 
tendon is an active everter as well as a plantar 
flexor; as a preliminary step it is usually neces- 
sary to lengthen the tendon by a tenotomy per- 
formed by Beyer’s method or through open 
incision, the transplantation being done about 
three weeks later. 

In another class of cases the action of the tendo 
achillis tends to invert the foot, and in these it 
will often be found most useful to reverse the 
operation just described, transplanting the inner 
half of the tendon to the outer side of the heel. 


TRANSPLANTATION OF TIBIALIS ANTERIOR 
TO OUTER SIDE OF TARSUS 
Group D: In a few instances of paralytic varus the 
tibialis anterior may with advantage be transplanted to 
the outer side of the tarsus or to the base of the fifth 
metatarsal, secure attachment being obtained by drilling 
the bone and drawing the tendon through it. It is essential 





Fig 4. 


to detach the tendon as far forward as its insertion extends, 
because it is rather difficult to secure sufficient length; and 
it must be dissected free to a point well above the ankle, 
for unless this be done the line of action of the trans- 
planted tendon will not be sufficiently direct to allow it 
to act to the best mechanical advantage. Occasionally, 
to correct valgus, I have transplanted the common exten- 
sor, its tendons after being severed near the toes being 
gathered together and drawn through a hole drilled through 
the scaphoid; but this will only be necessary under excep- 
tional circumstances and is not here illustrated. 

Another exceptional operation, very useful in 
certain cases of calcaneovalgus deformity is 
transplantation of the tibialis posterior so as to 
attach it to the os calcis just anterior to inner 
border of the tendo achillis. 

These are practically all of the tendon trans- 
plantation operations in connection with the foot 
which have survived the test of my personal 
experience. 


TRANSPLANTATION OF BICEPS OR SEMI- 
MEMBRANOSUS TO PATELLA 

Group E: Complete paralysis of the quadriceps 
is one of the most common results of a severe 
attack of infantile paralysis. This is a serious 
disability, rendering the patient very insecure 
through being totally deprived of the power to 
actively extend the leg upon the thigh. It may 
happen that the hamstrings are also paralyzed, 
in which case the patient must content himself 
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Fig. 1. Fig. 2. Fig. 3. 






Fig. 4. 


with wearing an appliance to prevent involuntary 
bending of the knee; but when, as frequently 
happens, the hamstrings have escaped, we may 
with advantage transplant either the biceps or 
the semimembranosus; I usually choose the 
biceps. 


Operation: Expose the biceps through an incision eight 
to ten inches in length, extending upward along the outer 
and back aspect of the limb from just below the head of 
the fibula. Carefully isolate the lower part of the tendon 
from the external popliteal nerve: this is a point of extreme 
importance, for the nerve has been severed even by expert 
operators, with resulting peroneal paralysis. Then cau- 
tiously detach the tendon along with a thin layer of bone 
from the head of the fibula. The biceps is then dissected 
free from the surrounding tissues as far as to the middle 
of the thigh. A second incision is then made, extending 
vertically from the lower part of the patella to one inch 
above it, and the skin freely dissected back to afford good 
exposure of the parts; next a free tunnel is created in the 
subcutaneous tissue between these two openings, through 
which the biceps is carefully drawn without twisting it. 
Two transverse incisions, about 34 inch long and % inch 
apart, are next made across the front of the patella, 
extending slightly into the substance of the bone, and 
with a stout bone knife or fine chisel a bridge of periosteum 
together with a thin layer of bone is raised; the extremity 
of the biceps tendon is then seized and drawn beneath 
this bridge and securely sutured with chromic catgut. As 
in other tendon transplantation operations, the sub- 
cutaneous tissue is carefully brought together with plain 
catgut before suturing the skin. 


Group D: Transplantation of 
tibialis anterior to outer side of 
tarsus. Fig. 1—Tibialis anterior 
exposed, detached from insertion 
and dissected free for some dis- 
tance above ankle. Fig. 2—Drill 
passed through small wound near 
base of fifth metatarsal.. Fig. 
3—Forceps introduced through 
small wound,passed beneath skin 
and made to grasp free end of 
tendon. Fig. 4— Extremity of 
tendon drawn into hole in bone 
by suture, which passes through 
the perforated bone and out 
through sole. Fig. 5—Shows 
: position of transplanted tendon. 
Fig. 5. 


The steps of the operation differ but little 
when the semimembranosus is chosen instead of 
the biceps, except that the incision is along the 
inner and posterior aspect of the limb and it is 
the internal popliteal nerve and the popliteal 
vessels which are chiefly in danger of being 
wounded. Following either of these operations 
the limb must be kept extended in plaster of 
paris or on a splint for about six weeks. My 
personal experience with these operations has 
been highly satisfactory, the patient usually 
regaining a distinctly serviceable degree of power 
to extend the leg. 


TENDON TRANSPLANTATION IN THE ARM 


In the arm the range of tendon transplantation 
operations which can be claimed to produce really 
useful results is more limited than in the lower 
extremity. It is not only that the anatomical 
arrangements are less favorable; the duties 
which the muscles controlling the hand have to 
perform are so much more delicate than is the 
case with those which govern the foot that the 
successful transfer of function from one muscle 
or group of muscles to another is much more 
difficult. While there are exceptional cases where 
unusual transplantations can be attempted in 
the upper extremity, I have come to feel that 
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Group E: Transplantation 
of biceps to patella. Fig. 1— 
Exposure of lower part of 
biceps and external popliteal 
nerve. Fig. 2—Patella exposed 
and strong periosteal bridge 
raised from its anterior surface. 
Also shows biceps detached 
and held up by suture. Fig. 
3—Biceps winding around from 
posterior to anterior aspect of 
limb. Fig. 4— Extremity of 
biceps drawn beneath bridge 
raised from front of patella. 
Fig. 5—Extremity of biceps 
sutured to its new insertion on 
front of patella. 


Fig. 3. 


there are only two which can be regularly per- 
formed with confident expectation of benefit, and 
the conditions requiring these are found in 
ordinary hemiplegia and in congenital spastic 
paralysis rather than in poliomyelitis. 

These two operations are: (1) conversion of 
pronator radii teres into a supinator, and (2) 
conversion of the flexor carpi radialis and the 
flexor carpi ulnaris into extensors of the wrist. 

We are all only too familiar with the crippled 
position of the hand which so often results from 
hemiplegia, the wrist being acutely flexed, the 
hand fully pronated and the fingers almost or 
quite incapable of voluntary extension. If 
the deformity be severe the unfortunate pa- 
tient is often very grateful for the improved 
appearance produced by the operation, which 
overcomes the extreme flexion and pronation, 
even though the fingers remain largely useless; 
while in the milder grades, where considerable 
voluntary power of extension of the fingers 
remains or can be developed, correction of the 
flexed and pronated position of the hand will 
often make the difference between a practically 
useless member and one that can be trained to 
perform many useful services. 


TRANSPLANTATION OF PRONATOR RADII TERES TO 
CONVERT IT INTO A SUPINATOR 
Group F: The technique followed in this 
operation is practically that described by Mr. 
Robert Jones and Mr. A. H. Tubby. 


Fig. 2. 








Fig. 5. 


Incision about 4 inches in length following the course 
of the radial artery and extending from near the bend of 
the elbow to well below the middle of the forearm; the 
radial artery and nerve are isolated and carefully held 
aside; the pronator is easily recognized by the diagonal 
direction of its fibres, and its borders are well cleared. It 
will be found that its point of insertion to the radius varies 
considerably in different subjects, being sometimes high 
and sometimes quite low. Its broad flat tendon, together 
with the underlying periosteum, is carefully detached from 
the radius as low down as possible, for even then it will 
be found that it is scarcely as long as is desirable. A right 
of way through the interosseous membrane is then created 
by perforating the membrane with an aneurysm needle 
or a fine curved periosteal elevator, which is then vigorously 
worked up and down in close contact with the radius 
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Fig. 1. 


Fig. 2. 





Group F: Conversion of pronator radii teres into a supinator. Fig. 1—Pronator radii teres exposed and nerve and 
vessels drawn aside. Fig. 2—Tendon of pronator detached from its insertion and about to be drawn through interosseous 
space by suture secured to it. Fig. 3—Showing extremity of pronator emerging at outer side of arm after being drawn 
through interosseous space and behind radius; also, one end of the double suture being passed through hole drilled 
anteroposteriorly through radius. Fig. 4—Extremity of pronator finally secured to radius. 


Great care must be exercised not to injure the interosseous 
nerves. Next a shallow depression %4 inch wide is created 
with bone-nibbling forceps in the outer surface of the 
radius at the point where the new attachment of the tendon 
is to be made. By means of a strong double ligature of 
chromic catgut attached to its end the tendon is then drawn 
through the gap in the interosseous membrane and made 
to pass behind and to the outer side of the radius, one 
strand of the double ligature being then carried through a 
hole drilled through the radius anteroposteriorly, the 
needle transfixing the tendon as it lies behind the radius 
and emerging at the outer side of the bone before being 
finally tied to the other strand. 

I have performed this operation quite a number 
of times and have found it exceedingly useful. 
After it has been done, the lessened resistance to 
supination is quite apparent. I confess, however, 
that I have never been able to fully satisfy 
myself to what extent the improvement is due to 
the muscle becoming an active supinator. I 
suspect that the improved condition of the arm 
results quite as much from the muscle being 
completely shorn of its power to act as a pronator. 


This doubt arises from the fact that the method 
of anchoring the end of the tendon is much less 
satisfactory than where the tendon is passed 
under a strong bridge of periosteum. This 
latter method is impracticable in connection with 
this particular operation, because the tendon 
cannot be satisfactorily detached from its inser- 
tion and at the same time left sufficiently long, 
without removing with it a considerable portion 
of periosteum from the outer side of the radius 
just at the point where the bridge is required. 


CONVERSION OF FLEXOR CARPI RADIALIS 
AND FLEXOR CARPI ULNARIS INTO 
EXTENSORS OF THE WRIST 
Group G: This operation is nearly always performed at 
the same time as the transplantation of the pronator radii 
teres or as a secondary operation two or three weeks 
afterwards. Briefly, the insertions of the flexors are 
exposed through short incisions directly over them on the 
front of the forearm. Using all care so as not to wound 
the surrounding vessels and nerves, the tendons are de- 
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Group G: Conversion of flexor carpi radialis and flexor carpi ulnaris into extensors of the wrist. 


of flexor carpi radialis and ulnaris exposed in front of wrist. 


carpi radialis to extensor carpi radialis longior. 


tached close to their insertions with a stout bone knife kept 
close to the bone; the detached tendons are then cleared 
for a couple of inches above the wrist. After exposing the 
lower part of the extensor carpi ulnaris through an incision 
behind the lower part of the ulna, a tunnel is created 
beneath the skin, the end of the flexor tendon drawn 
through and securely stitched as low as possible to the 
tendon of the extensor. Similarly, the flexor carpi radialis 
is carried to the back of the wrist and attached,to the 
tendon of the extensor carpi radialis longior. Attaching 
tendon to tendon is never as satisfactory as attaching ten- 
don to bone, but in this operation no other method is 
available. In order to make the anchorage as secure as 
possible, the extensor should be perforated and the flexor 
drawn through it before being stitched, as shown in the 
diagrams. By repeating the same technique on the radial 
side of the arm, the radial flexor can be securely attached 
to the extensor carpi radialis longior. Even if it were 
granted that no positive action of the transplanted flexors 
could reasonably be expected, the advantage of depriving 
them completely of their power to flex the wrist will hardly 
be disputed by anyone who has examined one of these 
patients before and after the operation; but I am convinced 
that the transplanted muscles do exert a positive extend- 
ing action, provided the operation has been properly done 
so as to securely anchor the transplanted tendons to their 
new insertion. Attempts have been made to attach a por- 
tion of the trapezius to the paralyzed deltoid with the hope 
of restoring some degree of power to the latter. I have 
had limited experience with this operation, but regard it 
as useless. 

Much has been said and written about Lange’s 
method of elongating tendons and making 
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Fig. 


Fig. 2—Showing tendons detached from insertion. 
Flexor carpi ulnaris drawn to back of wrist and made to perforate extensor carpi ulnaris. 
drawn to back of wrist and made to perforate tendon of extensor carpi radialis longior. 


got 


Fig. 5. 

Fig. r—Sendons 
Fig. 3— 
Fig. 4—Flexor carpi radialis 
Fig. 5—Final suturing of flexor 


artificial ligaments by means of silk. In con, 
nection with all ordinary tendon transplantation 
elongation with silk is quite unnecessary if care 
be taken to secure all the length possible by 
detaching the tendon directly from its insertion. 
The unnecessary introduction of a foreign body 
like silk is to be deprecated; but in replacing a 
partly destroyed tendon, as for example a 
destroyed ligamentum patelle, Lange’s method 
of using silk so as to form a kind of framework 
about which nature can construct a new tendon 
will be found of immense service. It has also a 
limited application in the creation of artificial 
ligaments about flail joints. 

In the foot, arthrodesis may sometimes be 
combined with tendon transplantation with the 
greatest advantage; thus, in very severe valgus, 
if the astragaloscaphoid joint be very lax, 
arthrodesis of this joint may sometimes be com- 
bined with transplantation of the peronei and 
extensor proprius pollicis, while in severe varus 
a wedge from the outer side of the tarsus may be 
required in conjunction with transplantation of 
the inner half of the tendo achillis to the outer 
side of the heel, or of the tibialis anticus to the 
outer side of the tarsus. The scope of this paper 
does not, however, permit any extended discus- 
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sion of the exact indications for these combined 
operations nor of the technique used in perform- 
ing them. 

The thirty-four original illustrations accom- 
panying this article are reproduced from photo- 
graphs of the various operations performed on 
the cadaver. My warmest thanks are due to 
Professor Evatt of the Anatomical Department of 


Manitoba Medical College for placing the neces- 
sary anatomical material at my disposal and for 
his kindly and interested co-operation in various 
ways; also to his assistant, Mr. C. B. Lewis, 
whose skill in photography was most helpful. I 
am also greatly indebted to Dr. S. Alwyn Smith 
for valuable assistance in getting the various 
dissections ready to be photographed. 





THE TECHNIQUE OF TUBAL STERILIZATION 
By FRED J. TAUSSIG, M. D., Sr. Lours 


Gynecologist to the St. Louis City Sanitarium 


HE rather frequent occurrence of pregnancy 
among insane women who, either because 
of improvement in their mental condition 

or at the request of relatives, have been dis- 
charged from the sanitarium, brings up the ques- 
tion of sterilizing such women before permitting 
their departure. Such measures seem doubly 
advisable, on the one hand because of the fre- 
quent detrimental influence of pregnancy upon 
the psychosis, and on the other hand because of 
the almost invariable hereditary transmission of 
the psychosis to the progeny. When we consider 
the predominant réle played by heredity in the 
causation of insanity, steps taken toward dimin- 
ishing the number of children born of insane 
mothers certainly seem justifiable. While the 
human race is barely awakening to its responsi- 
bility in the problems of eugenics, and the laws of 
this country do not as yet generally recognize 
the right to perform sterilization operations per 
se, nevertheless, if done in association with other 
operative work, there can be no objection. 

In my service at the City Sanitarium, while 
operating for movable retroversion, ovarian cyst, 
one-sided inflammatory trouble, and other gyne- 
cologic ailments, I have had occasion a number of 
times, always with the consent of the patient’s 
relatives and upon consultation with the superin- 
tendent, Dr. George A. Johns, to include the 
operation of tubal sterilization. From the un- 
favorable reports of other surgeons and from 
personal experience, a somewhat modified tech- 
nique has been evolved and employed in the last 
four cases. In operations of this kind it is diffi- 
cult to estimate the comparative value of different 
methods except by a priori reasoning and occa- 
sional failures. 

Simple ligation of the tubes with excision of a 
small piece has not been uniformly successful, 


probably owing to the patency of the uterine end 
of the tube after the ligature of the tube had cut 
through. Similarly the excision of the inter- 
stitial portion of the tube at the uterine horn 
resulted in one of Kuestner’s cases in pregnancy 
following the operation through the formation of 
a utero-abdominal opening. Asch and Labhardt 
employ a technique by which the cut end of the 
uterine portion of the tube is slipped within the 
folds of the broad ligament. The objections to 
this technique as I see it are the possibility of a 
small rent in the peritoneum of the broad liga- 
ment, allowing of possible impregnation, and the 
danger of the development of a hydrosalpinx in 
the sealed portion of the tube. It is this same 
likelihood of a hydrosalpinx that is in my mind 
so strong an objection to those methods of 
sterilization in which the fimbriated ends of the 





Fig. 1. The interstitial and isthmian portions of the 
tube have been removed. The ligature in the uterine 
horn has not yet been tied. 
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Fig. 2. The ligated end of the remaining portion of 
the tube has been drawn down between the folds of the 
broad ligament and fastened there by a suture through the 
anterior sheath of the ligament. 


tubes are either sewed into a fold of the broad 
ligament or drawn upward through the inguinal 
canal and there tied off. It therefore seemed 
wise to somewhat modify the technique hereto- 
fore employed. 

The technique of my operation is as follows: 
The abdomen is opened by a small median in- 
cision in the usual manner and the uterine end 
of one Fallopian tube seized with forceps. The 
uterus is thus pulled into view so that a suture 
can be passed through the uterine horn at the 
tubal insertion. Before tying this suture, the 
interstitial portion of the tube is cut away by a 
V-shaped incision. Next, the tube is freed from 
its peritoneal attachment for a distance of about 
one inch and, a ligature having been thrown 
around the distal end, this free portion of the tube 
is resected. Figure 1 shows conditions at this 
point in the operation. It will be seen that the 
needle is left threaded in the ligature thrown 
around the tube. 

With an artery forceps or Mayo dissecting 
scissors the layers of the broad ligament are 
separated from each other at the point .where it 
has been opened up. Catching the end of the 
tube with an extra suture to prevent it from 
slipping, the threaded needle is now passed 
through the open space in the broad ligament, 
and emerges just anterior to the round ligament 
near the attachment of the vesical peritoneum to 
the uterus. An extra suture is passed through 
the peritoneum at this point so as to completely 
bury this end of the Fallopian tube in the broad 
ligament (Fig. 2). 

The third step in the operation (Fig. 3) con- 





Fig. 3. The round ligament is sutured over the cut in 
the uterine horn, covering this and the opening in the 
broad ligament at the same time. 


sists of sewing the round ligament by one or more 
sutures to the upper posterior surface of the 
uterus, thus closing over the point of the tubal 
insertion and the small open space in the perito- 
neum of the broad ligament. P 

The same technique is observed in resecting 
the tube of the other side, and the abdomen 
closed in the usual manner. 

In cases of movable retroversion the round 
ligaments can be folded back far enough to meet 
in the median line on the posterior surface of 
the uterus and hold that organ forward and 
upward. 

The advantages of this technique are its 
greater security against possible conception. 
The steps are so simple and easy as to require 
but a few minutes, and the additional precautions 
would seem to be worth while. 

To specify the advantages of the technique 
employed, we have: 

(1) Resection of the narrowest part of the tube 
(the interstitial portion). 

(2) Closure of the uterine wound by a double 
layer; first of the uterine wall, second of the round 
ligament. 

(3) Burying of the proximal end of the cut tube 
far away from the uterine horn. 

(4) Prevention of hydrosalpinx by leaving the 
fimbriated end of the remaining portion of the 
tube open. 

The operation just described can be done 
vaginally as well as abdominally, but, except for 
patients with prolapse or relaxed pelvic floor, the 
abdominal route is preferred on account of its 
simpler technique. 
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IMMEDIATE CLOSURE IN 


PERINEAL PROSTATECTOMY 


By ARTHUR E. HERTZLER, M. D., KANsaAs City, Missovrtr 


T has always seemed to me that to pack a fresh 
wound in order to control hemorrhage and 
secure drainage, as is done in the accepted 

operations for the removal of the prostate, is out 
of keeping with modern surgery. In order to 
meet this very obvious objection I published an 
article some time ago,’ describing an operation 
from which this defect is eliminated. The opera- 
tion as proposed is ideal, but is limited by several 
factors. It is not suitable when there are stones 
in the bladder or when there is a pedunculated 
lobe extending into the bladder. The chief ob- 
jection, however, is that it appears more difficult 
than it really is. 

To meet the indications of modern surgery and 
at the same time remove these limitations in my 
first operation, I have modified it so that it is 
applicable to all cases except radical excision for 
malignancy; and stone or pedunculated lobe or 
timidity need not be a bar to its performance. 

The method varies from Young’s classic opera- 
tion in two particulars: (a) the hemorrhage is 
controlled by ligature and the cavity occupied 
by the prostate is obliterated by suture; (6) the 
opening made into the urethra is sutured hermet- 
ically about a drainage tube. This keeps the 
urine from the wound and permits it to be con- 
ducted to a receptacle beside the bed, as in 
drainage of the gall-bladder. 

In detail the following points may be empha- 
sized. The patient must be properly placed on 
the table. Young’s suggestion of elevating the 
hips of the patient is not fully appreciated by 
many operators. This simple modification in 
position makes it possible to view all parts of the 
field of operation. 

The incision and instruments suggested by 
Young are ideal. A free incision of the soft 
parts is necessary in order to obtain the greatest 
possible exposure of the region. The urethra 
from its exit from the prostate to its disappear- 
ance behind the bulb should be visible. The 
lower and posterior surfaces of the prostate 
should be freed, and all hemorrhage should be 
controlled by grasping the bleeding points with 
forceps and ligatures applied just as would be 
done in any operation. 

With the field of operation thus exposed in 
Young’s manner, I suggest the following pro- 
cedure: 

The urethra is opened back of the bulb by an 

1$Surg., Gynec. & Obst., Dec., rgro, p. 602. 


incision 2cm. long. The bladder is explored, and 
if stones are present they are dealt with. The 
form and size of accessory lobes are noted. A 
Young’s tractor is now passed, and the prostate 
brought as deeply into the wound as is consistent 
with perfect safety to the soft parts. The capsule 
of the prostate is then incised and the separation 
of the lobes is begun. The finger, scissors and 
knife each has its place, and since the wide in- 
cision permits a knowledge of the size and form 
of the prostate as well as of the nature of the 
tissues, the lobe can be excised with precision. 
Whenever, during this procedure, a vessel of any 
magnitude is severed, it is clamped and ligated. 
No more time is required to ligate at this time 
than later, and the clamp is out of the way and is 
available for use again. When one side is re- 
moved the space is explored for any actively 
bleeding points, which are caught up and ligated. 
There will still be considerable oozing from the 
surfaces. The cavity is now temporarily packed 
with a strip of plain gauze. 


The other side is now excised in the same way. © 


The pedunculated lobe is now removed by push- 
ing it into the site of one of the lateral lobes. 
This is most conveniently done by removing the 
packing from the side first operated upon and 
pushing the lobe into this cavity. If the pedicle 
is narrow and the lobe small it may be removed 
through the urethra. 

When the enucleation is completed the packs 
are removed from the cavities previously oc- 
cupied by the lateral lobes and the obliteration 
of the cavities commenced. This is done with 
a No. 2 catgut mounted on a medium size full- 
curved round needle. The sides of the cavities 
are brought together (Fig. 1), thus obliterating 
the space and checking any tendency to oozing 
that may still be present. The amount of tissue 
available for this closure will depend on the skill 
with which the previous steps of the operation 
have been performed. Theoretically, the capsule 
of the gland should be available, but in practice 
it is often bladder, rectal wall, or levator fascia, 
or even tissue for which the operator is not ready 
with a name that would be recognized by the 
B.N.A. Be this as it may, there is a cavity with 
walls and this cavity can be obliterated by bring- 
ing these walls together by successive sutures, 
either continuous or interrupted. 

Either after or before the obliteration of the 
cavities the drainage tube is passed through the 
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Fig. 1. 


incision into the urethra to just within the blad- 
der. The incision into the urethra is now closed 
snugly about the tube so that the urine cannot 
escape (Fig. 1). The tube should be fastened 
to the skin by means of a suture in order to pre- 
vent it from slipping too far within or without 
the bladder. The collar about the tube, as 
shown in Fig. 2, is secured by drawing a slightly 
larger tube over the one used for drainage. This 
permits anchoring the tube without perforating 
its lumen. I am indebted to my colleague Dr. 
Harrelson for this suggestion. 

After the tube has been securely sutured into 
the urethral opening the incision into the super- 
ficial soft parts is closed by deep silkworm gut 
sutures (Fig. 2). No drain other than the tubu- 
lar drain into the bladder is used. A dry pad is 
used over the wound, perforated to permit the 
passage of the drainage tube. 

After the patient is returned to his bed, a 
longer tube is attached by means of a short glass 
tube, and the urine conducted to a receptable at 
the side of the bed. 

If any clots form in the bladder from hamor- 
rhage due to intravesical manipulation, such as 
stone extraction or removal of a pedunculated 
polyp, they can be removed by disconnecting the 
drainage tube at its junction with the glass tube 


Fig. 2. 


and the clot aspirated by means of a Janet or 
similar syringe. Irrigation may be done through 
this tube if it seems desirable. 

The length of time the drainage tube should 
remain in place is a matter of conjecture. It 
should remain theoretically long enough for the 
wound to have healed sufficiently so that the 
contact of the urine after the removal of the tube 
will not affect the line of incision. Tissue is not 
available for studying the rate of healing in the 
human subject. It can only be stated that in 
lower animals the change from fibrin to fibrous 
tissue begins at three or four days and is well 
advanced in six or seven. For the want of more 
definite information I have allowed the tube to 
remain in from four or five to even six days. 
The neck of the bladder ordinarily tolerates the 
tube if it has been well placed, and by this time 
the wound will no longer break down when the 
urine flows over the perineum. 

If the removal of the prostate and the closure 
of the cavity have been done with precision, in- 
stead of bringing the drainage tube out of the 
perineal wound a large catheter may be passed 
down the urethra into the bladder, and the wound 
closed about it. As large a catheter as the penile 
urethra will admit should be used. The opening 
into the urethra and the soft parts are then closed 
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without drainage. The operator should not be- 
come timid at this point and pass a gauze drain 
down to the incision into the urethra, for this 
will most certainly cause failure of union. The 
catheter is allowed to remain in position from 
seven to ten days. I have used immediate 
closure in external urethrotomy with success 
for a number of years, and it seems to work 
as well where the removal of the prostate is 
added. I have not attempted the catheter 
method unless the urine was relatively free from 
infection. 

The advantage of this method of operating has 
been the definite abandonment of all gauze packs 
and drains in the perineal wound. Less blood is 
lost because the large vessels are caught up and 
definitely ligated at once. The bed has been 
kept clean and the patient dry for four or five 
days during his severest illness, when the drain is 
through the perineum, or permanently when the 
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catheter is used. There is far less abscess forma- 
tion about the stitches and in the superficial 
parts, and fat necrosis is less likely. The final 
closure of the perineal incision is hastened and 
complete closure is much more certain. The 
objection that may be raised against the opera- 
tion is the longer time required for the opera- 
tion. Forty-five minutes will be required for the 
average operator. An especially skillful operator 
should reduce this time. The possibility of 
infection may be raised. If infection occurs the 
superficial sutures may be removed. I have 
never had more than a portion of the external 
wound break down, nor has there been serious 
infection threatening the life of the patient. The 
operator should be able to judge his patient. The 
healing power of the patient and the state of the 
urine furnish an index, though I have used this 
method with success in old men with urine by no 
means sterile. 





A TUBERCULOUS CYST, PROBABLY OF PANCREATIC ORIGIN 


By J. M. MASON, M. D., BrrmincHam, ALABAMA 


Gynecologist to St. Vincent and Hillman Hospitals 


AND 


E. M. MASON, M. D., BrrMincHAm, ALABAMA 
Physician to Out-patient Department St. Vincent Hospital, and Pathologist to Hillman Hospital 


HILE the pancreas is singularly immune 
W from tuberculosis, miliary tubercles are 

sometimes found in association with 
tuberculosis of other parts of the body. Kud- 
rewsky found miliary tubercles of the gland in 
twelve of one hundred and twenty-eight cadavers 
with tubercles of other organs, 44.44 per cent 
being in children. The pancreas was secondarily 
involved in six out of eighteen cases of acute 
miliary tuberculosis (1). 

Hale White’s series of one hundred and forty- 
two autopsies showed less than one per cent of 
involvement of the organ in all cases of tubercu- 
losis (2). 

The disease frequently begins in lymphatic 
glands in contact with the pancreas or even within 
the substance of the gland (3). 

Primary tuberculosis of the pancreas is exceed- 
ingly rare. Opie (1) cites the cases of Aran, Chvo- 
stek, and Mayo as examples of primary tuber- 
culosis, while Robson and Cammidge only men- 
tion the case of Mayo (2). 

Adami, Opie, and Robson all refer to the case 


of Sendler, whose patient, a woman, presented 
a small tumor above the umbilicus, and suffered 
with pain and vomiting. At operation the 
tumor was found in the head of the pancreas, 
and upon removal it proved to be a tuberculous 
lymphatic gland. It is possible that some of the 
other cases mentioned may have been of this 
nature. 

A careful search through the literature does 
not show any record of tuberculous cyst of the 
pancreas, hence the following case will perhaps 
be of more interest from a pathological than a 
surgical standpoint. 

History. P.C., colored female, aged 27, entered the Gyne- 
cological service at St. Vincent Hospital, on June 9, rort. 
She was referred by Dr. J. B. Cooper. A tumor distended 
the abdomen to the size of a full-term pregnancy. She 
gave the following history: 

Mother alive and well; father died from accident; only 
one other child in the family, a brother, who is alive and 
well. There is no family history of tuberculosis and she 
has not been exposed directly to the disease as far as she 
knows. She was married at the age of 15, and has had 
five children and two miscarriages. 

Eight or ten years ago she noticed a tumor the size of 
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an egg in the middle line some distance above the umbili- 
cus. It occasioned no inconvenience, but she noticed that 
it slowly increased in size, and finally began to cause an 
occasional sensation of nausea and giddiness. She had 
no colics or jaundice and continued in good general health, 
giving birth to several healthy children. During the past 
three or four years the growth has been more rapid, par- 
ticularly in recent months, and her last two pregnancies 
have resulted in miscarriages or abortions. 

Examination: Examination revealed a large fluctuat- 
ing tumor bulging prominently in the epigastrium and 
extending downward in the abdominal cavity, particu- 
larly on the left side, reaching as low as Poupart’s liga- 
ment and extending well into the left loin. This region 
was dull on percussion, while the right side showed a 
good deal of tympany. The uterus was normal in size 
and position, there was no apparent connection be- 
tween the tumor and either tube or ovary, and the cyst 
did not extend into the pelvis. 

The lungs and heart were normal, as was also the urine. 
The temperature was t00?, the pulse 1o2 and the leu- 
cocyte count 8,500. Further physical examination was 
negative. 

A probable diagnosis of pancreatic cyst was made, 
though before exploration other conditions could not be 
entirely excluded. 

Operation: An incision was made through the left 
rectus. The cyst was firmly adherent to the anterior 
abdominal wall above the umbilicus, but was free below 
and on its under aspect. It was aspirated and three and 


one half litres of purulent material were drawn off. Prob- 
ably half a litre more was sponged out and escaped. The 


walls were covered with thick cheesy material which could 
not be entirely removed. The uterus tubes and ovaries 
were found to be entirely normal and unconnected with the 
cyst. The stomach and colon were displaced into the pelvic 
cavity, the colon being behind the symphysis and the 
stomach, occupying even a lower position in the pelvis. 
The tumor had evidently gone forward between the liver 
and stomach, pushing the gastrohepatic omentum in 
front of it and gradually crowding the stomach farther and 
farther downward. The gastrohe patic omentum was very 
much thickened and could be seen going from the stomach 
to the surface of the cyst. 

The left half of the abdominal cavity was filled by the 
cyst, but the right side was not so much encroached upon, 
the small intestines being crowded over into this side. 

The hand could be passed behind the sac well up toward 
the diaphragm, where its attachment ran in a transverse 
direction across the upper abdomen. Both kidneys were 
in position and had no apparent connection with the cyst. 
In front and on the anterior aspect of the sides the cyst 
could not be traced owing to the dense adhesions. ‘The 
peritoneum, except for the anterior adhesions, was perfectly 
normal. 

Enucleation was considered, but we found it impossible 
to remove the sac from the anterior abdominal wall, every 
effort resulting in tearing into the sac. A large part of the 
cyst wall was, therefore, drawn up from below and excised, 
after which the remainder was attached to the abdominal 
incision and the cyst cavity packed. A drain was passed 
into the peritoneal cavity. 

The patient made an uninterrupted recovery, and at the 
time of our last examination, two weeks ago, the cavity 
had filled with the exception of a small sinus less than two 
inches deep and hardly half an inch in diameter. 

Unfortunately the fluid from the cyst was thrown out 
before the operation was finished, and no observations on 
its chemical constituents could be made. However, 
Nothnagle discounts the value of these examinations from 


a diagnostic standpoint (4). A small quantity on culture 
medium remained free from growth. 

Microscopic examination of the excised cyst wall made 
by Dr. E. M. Mason showed the following conditions: 

“Section of cyst wall. Diagnosis Tuberculosis.” 

““Thickened fibrous tissue with few scattered tubercles 
containing giant cells; isolated accumulations of round 
cells—probably early stage of abscess formation.” 

“Sections were stained for tubercle bacilli but with 
negative result.” 

This examination confirmed the diagnosis made from 
the clinical appearance of the cyst wall and contents. 

These findings were of such interest to us that we sent 
the material, together with the case report, to Professor 
I. L. Opie, who kindly made the following report on his 
examination: 

“Section marked 185 Cyst-wall Pancreas: The section 
on one side, consists of dense fibrous tissue, much of which 
has undergone hyaline degeneration. This tissue is the 
site of acute inflammation and contains numerous poly- 
nuclear leucocytes. On the other side of the section, the 
tissue is much more cellular and there is no hyaline de- 
generation; here lymphoid and plasma cells are numerous, 
together with a moderate number of polynuclear leuco- 
cytes. As the surface is approached, similar cells occur 
closely packed together; here and there are giant cells with 
nuclei arranged about the periphery; in the immediate 
neighborhood, cells of epithelioid type are numerous. No 
typically formed tubercles occur.” 

‘Second section resembles closely the first. The tissue, 
in great part, is dense, fibrous and in places hyaline; 
cellular areas occur and here an occasional giant cell of the 
type previously described is found. In places eosin stains 
very sharply defined collections of ‘fuchsin bodies.’ ”’ 

Remarks. ‘‘The appearance is that ef a chronic tuber- 
culous process and I feel little doubt that the lesion is 
tuberculous. In the sections examined, there are no 
typically formed tubercles and no foci of caseation. There 
is, moreover, evidence of acute inflammation. The sec- 
tions examined contain no pancreatic tissue.” 


In establishing our diagnosis, we must consider 
cysts of the liver, the gall-bladder, the spleen, 
the mesentery, the kidneys and the adrenals. 

The kidneys and mesentery may be at once 
disposed of, as these were either under plain sight 
or touch and had no connection with the cyst. 

The gall-bladder may be eliminated, as a cyst 
of this viscus would have developed along the 
right rather than the left side of the abdomen, in 
a manner exactly opposite to that found in the 
present case. 

It is inconceivable that a splenic tumor would 
have first appeared as a small round tumor in 
the middle line, for the organ would have enlarged 
greatly downward and forward before it would 
reach the middle line at all. 

The classical paper of McCosh on Suprarenal 
Cysts (5) gives the principal differential points 
between suprarenal and other deeply seated 
retroperitoneal cysts. He gives the following 
differential points: Onset is usually slow, with 
pain in the hypochondrium of the affected side. 
Sometimes the onset is sudden, owing to the 
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occurrence of hemorrhage into the cyst; bulging 
under the free border of the ribs; urine may or 
may not be abnormal; kidney is usually displaced 
downward; the pancreas forward and down- 
ward; the liver upward, forward and toward the 
middle line; the colon in front, and the kidney 
generally adherent. The cyst is more fixed to 
the tissues of the back than is the case with cyst 
of the pancreas. In his own case, and in six cases 
cited by him, the tumor was located in the hypo- 
chondrium or loin. 

A suprarenal cyst whose sac showed “chronic 
diffuse inflammation probably tuberculous in 
origin” is reported by Jonas. While this cyst 
did not in any way resemble mine in its location 
and attachments, its contents and the wall of the 
cyst did resemble it closely. However, in his case 
the course of the disease was very acute, almost 
exhausting the patient within a month, at the 
end of which time it was successfully removed (6). 

Liver cysts may be divided into parasitic 
cysts, retention or bile cysts, simple cysts, con- 
genital in origin and usually due to malformations 
and multiple cystic disease. In the present case, 
all these may be dismissed except the simple 
congenital cysts. Nothnagle reviews this subject 
at some length (4). Usually the cysts are dis- 
covered at birth and frequently obstruct delivery, 
as in cases reported by Witzel, Sanger, and 
Kloppy. Many small cysts the size of walnuts 
have been found about the region of the suspen- 
sory ligament of the liver without giving rise to 
any symptoms. A few large cysts, evidently of 
this congenital origin, and situated about the 
suspensory ligament have been subjected to 
operation and reported, and it would appear that 


these belong to the class of small quiescent con- 
genital cysts which have taken on rapid growth 
owing to the action of some inflammatory or 
irritative influence (4). Henderson from Mayo’s 
clinic has recently reported a successful removal 
of a cyst from the round ligament of the liver of 
the size of a child’s head. The tumor occupied a 
position in the right hypochondrium (7). 

It is at once apparent how little the case here 
presented resembles any of these; our final 
diagnosis being based on the slow onset with 
tumor in the middle line high up; from its 
developing along the left rather than the right 
side of the abdomen; from its relations to the 
stomach, colon, and gastrohepatic ligament; 
from its evident lack of connection with kidneys 
or mesentery; from its lack of resemblance, 
attachments, or development along lines followed 
by cysts of spleen, gall-bladder, suprarenals or 
liver. 

Whether the tubercles were secondarily depos- 
ited in the cyst, or whether the cyst was a result 
of tuberculous infection of the gland, we are not 
prepared to say. 
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A SELF-INVERTING 


SUTURE FOR THE APPENDIX STUMP 


By WILLARD BARTLETT, A. M., M. D., St. Louts 


that the writer hesitates to add one more 

to the existing large number of proposals 
for treating the appendix stump, most of which 
are no doubt thoroughly useful. 

This stitch is quickly put in and is self-tucking. 
Thus one avoids the difficulty which is very often 
encountered, of inverting the bowel after a purse- 
string has been introduced. It dispenses with 
the en masse ligature by scrupulous care in ligat- 
ing separately any blood-vessel which is divided 
on the intestinal wall, as well as those in the 


() NE may preface the description by stating 
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Fig. 2. Fig. 3. 
mesenteroleum. Fig. 1 illustrates the introduc- clear the completion of the operation; the ends of 
tion of the suture. Fig. 2 shows forceps with- the thread being tied together, thus invaginating 
drawn, and the suture partially drawn taut at the one line of sutures and forming another layer, 
same time inverting the bowel. Fig. 3 makes making it all the more reliable. 





AN UMBILICAL CORD CLAMP (PRELIMINARY NOTE) 


By FRED L. ADAIR, M. D., MINnNEApPoLtis 


Assistant Professor of Obstetrics and Gynecology, University of Minnesota 


“LAMPING the umbilical cord has some ae 

(* advantages over the ordinary methods of 
ligation. I shall not enumerate them at FIG.I 

this time. Most of. the clamps used for this re 
purpose are heavy and unwieldy. I have devised 
and used a simple clip, in a small series of cases, 
with considerable satisfaction. These clips are 
cut from a sheet of aluminum, such as dentists 
use for plate work. They are 5 cm. long, 0.7 cm. 
wide, and gauge No. 19. This strip is ground 
smooth and bent near the middle. On one enda 
little projection is made, long enough to be bent 
over the free end after the clamp has been ap- 
plied to the cord. 

After the cord has ceased pulsating, it is com- 
pressed with a pair of artery forceps close to the 
skin margin. 

The clip is then slipped into the compression, FIG.Ur 
one arm on either side of the cord. It is then — 
squeezed tightly together with the artery or 
needle forceps, and the little projection bent over (Fig. 2), and its position after compression (Fig. 
the open end. The cord is then cut close to the 3). 
clip. This may be removed subsequently, or left 

The accompanying drawings show the clip in place until it falls off with the cord. This 
before it is bent (Fig. 1), ready for application usually takes place about the third or fourth day. 
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INTERNATIONAL ABSTRACT 
SURGERY 


OF 


The new International Abstract of Sur- 
gery, which will be issued by SuRGERY, 
GYNECOLOGY AND OBSTETRICS as a supple- 
ment to that journal, will appear with the 
February issue. 

The scope of this new venture was de- 
scribed in an editorial in the November 
number of SURGERY, GYNECOLOGY AND OB- 
STETRICS. Because of uncompleted contracts 
with the publishers of the foreign periodicals 
with whom we are to co-operate in this im- 
portant innovation, we considered it prema- 
ture to announce the names of these journals. 
Besides, as SURGERY, GYNECOLOGY AND 
OxsstetRics is the official journal of the 
Clinical Congress of North 
America, the editor was anxious to receive 
the stamp of approval of that body on his 
negotiations with the foreign publications 


of Surgeons 


and his plans for the organization of this de- 
parture. 

The following resolution introduced by 
Dr. J. Bentley Squier at the business meeting 
of the Clinical Congress of Surgeons of North 
America, held at the Waldorf-Astoria, New 
York City, November 12, 1912, duly seconded 
and approved by a unanimous vote of the 
Congress, conveys the authority sought and 
also gives the exact names of the periodicals 
and the publishers with whom contracts have 
been made. 

“WHEREAS, Dr. Franklin H. Martin, Man- 
aging Editor of the official journal of the 
Clinical Congress of Surgeons of North 
America, has entered into an agreement with 
the editors and julius Springer, of Berlin, 
publisher, of the new Zentralblatt for Surgery 
and the new Zentralblatt for Gynecology, 
viz.: 

‘Zentralblatt fiir die gesamte Chirurgie und 
thre Grenzgebtete’ 
‘Zentralblatt fiir die gesamte Gyndkologie, 

Geburtshilfe und thre Grenzgebiete’ 
which have been authorized by the German 
Surgical and the German Gynecological 
Congresses, respectively, and also with the 
editors, Masson & Co., of the Journal de 
Chirurgie of Paris, France, for the purpose of 
establishing an INTERNATIONAL ABSTRACT OF 
SuRGERY, which will be a supplementary jour- 
nal to SURGERY, GYNECOLOGY AND OBSTET- 
RICS, 

‘Be il resolved, that we, the accredited mem- 
bers of the Clinical Congress of Surgeons of 
North America, at its annual meeting for the 
transaction of business, do hereby commend 
and confirm the agreements and understand- 
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ings entered into with these foreign organiza- 
tions, and further wish to emphasize our 
loyalty to and support of this new progressive 
enterprise of the editor of our official journal.”’ 
THE NEW BUSINESS ARRANGEMENT WITH 
SUBSCRIBERS 

SURGERY, GYNECOLOGY AND OBSTETRICS 
with the supplement, the new INTERNATIONAL 
ABSTRACT OF SURGERY — the two combined 
doubling the size and cost of publishing 
SURGERY, GYNECOLOGY AND OBSTETRICS as it 
now appears — will be sent to all paid sub- 
scribers of the journal until May, 1913, with- 
out additional cost. 
scribers an opportunity to judge of the im- 


This will give our sub- 


portance, to them, of this change and to 
realize, judging from a business standpoint, 
that the journal publishers will be obliged to 
ask a proportionate increase in the subscrip- 
tion price. 

Theoretically, the price of the two publica- 
tions should be double the present one. This 
is based on more than double the presswork, 
paper and mailing price and still greater pro- 
portion of compensation for the preparation 
of the contents represented in the index and 
abstracts, besides the subscription cost of 
a complete list of journals of the world from 
which the index and abstracts are made. 

While these things are true, it is obvious to 
any business mind that there are a consid- 
erable number of general expenses connected 
with the publication and exploiting of a single 
journal that would not be doubled by increas- 
ing its size, if it was still issued as one publi- 
cation. If there is considerable demand for 
the breaking up of the journal into two or 
three separate journals, as for illustration, 
(a) SURGERY, GYNECOLOGY AND OBSTETRICS 
in its present form; (b) SURGERY, GYNECOL- 


Iort 


AND OBSTETRICS combined with the 
surgical abstract journal; (c) the surgical 
abstract journal alone — the combined costs 
would be more than doubled. It is, therefore, 


the desire of the editors to publish one com- 
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prehensive surgical journal, combining the 
requirements of all surgeons, for one price. 
Because of this desire, there will be a three 
months’ try-out of the two publications under 
one cover, during which time there will be no 
increase in price to our cash subscribers. In 
the meantime, an extensive campaign will be 
conducted subscribers 


among our 


with the idea of determining their wishes in 


present 
the matter. If, as we hope, a large propor- 
tion of the present subscribers welcome and 
support the one journal and a substantial 
interest is shown in the new enterprise by 
surgeons who have never been subscribers to 
the present journal, it will be continued as one 
publication. 

A great expense is involved in this new en- 
terprise. For one year extensive negotiations 
have been conducted with foreign editors and 
publishers and important contracts have been 
negotiated. Considerable capital is required 
to begin this new publication, to pay for 
material, to pay for journals, to pay for proper 
publicity. It is not only a problem for the 
publishers, but it is the most important 
literary problem that has been presented to 
the surgeons of America and Europe in this 
generation. 

When our readers have had an opportunity 
of judging of the worth of our efforts, we hope 
they will show their appreciation by assisting 
us to decide how we shall furnish them the 
material, and be as loyal in their financial 
support of the journal in the future as they 
have been in the past. 

FRANKLIN H. Martin. 
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THE CANCER CAMPAIGN 


One evening of the Clinical Congress of 
Surgeons of North America was given over 
to the consideration of cancer of the uterus. 
It has long been realized that most of these 
cases reach the surgeon too late for operation, 
and it was apparent to all that the medical 
profession must wage a campaign of publicity 
if the women of the country were to be made 
aware of the fact that in the early stages of the 
disease a large number of the cases could be 
cured by operation. 

Former educational campaigns, aiming to 
enlighten the general practitioners as to the 
necessity of referring all cases of cancer to 
the surgeon early, have proved of little value, 
simply because the physician as a rule sees the 
patient but a few days before he or she is 
referred to the surgeon. It was therefore 
clear that it was the people, and not the 
physicians, that should be educated. 

If the legal fraternity wishes to enact a new 
law or if a given society wishes to carry on a 
campaign they at once go directly to the 
people, using the daily press as a medium. 
The daily paper is, as was recently aptly 
described in an editorial, the primer of the 
~ people. 

The Clinical Congress appointed a Commit- 
tee of five consisting of Dr. H. C. Taylor, 32 
West soth St., New York; Dr. E. C. Dudley, 
32 N. State St., Chicago; Dr. C. Jeff Mil- 
ler, 124 Baronne St., New Orleans; Dr. F. 
F. Simpson, Jenkins Arcade Bldg., Pitts- 
burgh; and Dr. Thomas S. Cullen, as Chair- 
man, 3 W. Preston St., Baltimore, to wage 
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this campaign, and explicitly instructed them 
to write or have written popular articles 
on the subject of cancer and to have these 
published in the daily press, the weekly 
or monthly magazines, or journals as was 
deemed most expedient. The resolution cre- 
ating this board was unanimous. 

This cancer campaign question was re- 
opened at a session of the Congress a day or 
two later and the scope of the Committee was 
enlarged to include all forms of cancer that 
may attack the race. 

Already some of the best known magazines 
have asked for articles on cancer. In the 
course of a year it is hoped that the people of 
the United States will be able to find, in the 
current literature that they are accustomed 
to read, simply written articles on every 
variety of cancer about which they should 
have a clear knowledge. When the laity 
realize that cancer in its early stages is a local 
and not a blood disease, and that if taken in 
time at least 25 per cent of them may be 
permanently cured, then they will present 
themselves early for treatment, instead of as 
now seeking to hide their malady until, as a 
result of pain or their weakened condition, 
they are forced into the open and are com- 
pelled to seek medical and surgical advice, 
which then can offer little or nothing. 

Every reader of this journal fully appre- 
ciates the great need of this campaign of en- 
lightenment and education, and the Commit- 
tee may rest assured of the heartiest co-opera- 
tion of the physicians and surgeons of the 
United States and Canada. 

THomAS S. CULLEN. 
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REGULAR MEETING HELD JANUARY 19, 1912, 


IN THE 


SARCOMA OF OVARY 


Dr. M. T. Gotpstine: The tumor in this 
case was not larger than a navy bean, and no 
other tumors could be found elsewhere. The 
sections are those of a small spindle cell sarcoma. 


ECTOPIC PREGNANCY 

Dr. M. T. GotpstInE: The patient had a 
primary and a secondary rupture, the pregnancy 
continuing until about the fourth month, when I 
operated. The placenta was well developed and 
had attached itself to all the surrounding organs. 
It apparently received most of its blood supply 
from an attachment to the omentum. The 
section shows the chorionic villi. The patient 
did well after the operation. 

The second specimen is one of spontaneous 
miscarriage of a twin pregnancy with both sacs 
intact. One sac was ruptured after delivery, 
the other was intact and contained a foetus. 
FIBROID OF THE UTERUS WITH SEVERE 

RHAGE 

Dr. RoBert T. GILLMORE: Report of case. 
Mrs. X., married. 43 years of age. White. 
Occupation, housewife. 

History of the present illness: November 8, 
1911, the patient had such a profuse uterine 
hemorrhage that she fainted ten or fifteen times 
before the hemorrhage finally stopped. Four days 
afterwards I saw her in consultation with Dr. 
James. She was so weak that she could only 
move with assistance. There was a marked 
yellowish pallor of the skin. The hemorrhage 
had stopped and aside from a slight nausea 
there were no other symptoms. 

Past history: During childhood she had some 
of the children’s diseases, but could not recall 
what they were. She had had three miscarriages 
from ten to eighteen years ago with good re- 
coveries without operation. No children. Ten 
years ago she was told that she had a submucous 
fibroid and an operation was advised. She was 


HAMOR- 


WITH THE PRESIDENT, Dr. C. A. PADDOCK, 
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curetted and there was some improvement in 
the hemorrhages of which she had complained 
for about six months after the operation. 

Menstrual history: She first menstruated at 
12 years of age, 28-day type, five or six days 
duration, and not painful. Six years ago it was 
of the 28-day type, duration 7 days, and painful. 
For the last year the duration was from seven to 
eight days, ten to fifteen days apart and about 
every other menstruation was quite profuse. 

Family history: Her father died at 69 years 
of age; cause unknown. Mother died at 47, of 
pulmonary tuberculosis. One sister living and 
well. Her mother’s brother had tuberculosis, 
grandmother on her mother’s side had a fibroid 
tumor of the uterus, and her aunt on her mother’s 
side had a fibroid tumor of the uterus. 

Examination: Patient weighed 170 pounds, 
with a yellowish white appearance of the skin. 
Mucous membranes white; pulse 130, regular, 
of good quality. Temperature 98°; heart and 
lungs normal; urinalysis negative. 

Pelvic examination: Bimanual examination 
demonstrated uterus anterior freely movable, 
slightly irregularly enlarged, hard and nodular, 
four and one half inches in length. Diagnosis, 
uterine fibroma. 

Treatment: Patient was given plenty of 
fresh air, rest in bed with nourishing diet. For 
the control of the hemorrhage, cotarine hydro- 
chlorate 1 gr. hypodermically, 3 times daily. 
An operation advised as soon as her general 
condition would justify, with special care at 
her next menstrual period so there would not be 
a recurrence of the uterine hemorrhage if it 
could possibly be avoided. She was sent to the 
hospital December roth, about one month after 
I first saw her. 

Her blood count: Reds 4,000,000, leucocytes 
6,000, hemoglobin seventy per cent. She was 
still weak; was unable to be out of bed. By about 
December 22nd, she had regained considerable 
physical strength, was up and about with the 
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signs of another menstruation commencing. 
December 24th, she was given scopolamine and 
morphine, followed by an ether anesthetic, and 
supravaginal hysterectomy was performed and 
her appendix removed. The only difficulty in 
the operation was that the oozing was controlled 
with difficulty. She made an excellent recovery 
from the operation and at present is in good health 
and able to attend to her household duties. 

Pathological specimen: Macroscopically the 
specimen presented was a multiple fibroma of the 
uterus. The length of the uterus four inches; 
irregular, with four fibroids, two submucous, one 
intramural, one cervical; color white; no evidence 
macroscopically of any secondary change. 

Conclusions: This case illustrates: First, the 
slow growth of a large number of uterine fibroids, 
the clinical evidence showing it must have been 
present ten or twelve years; second, a fact gener- 
ally conceded, that is, the nearer the tumor is to 
the endometrium the greater is the hemorrhage, 
being probable that this submucous tumor was the 
cause of her severe hemorrhage; third, the sub- 
mucous tumors were not larger than hazel nuts, 
which would demonstrate that the size of the 
tumor has no relation to the severity of the 
hemorrhage, deaths having been reported from 
submucous tumors one-quarter of an inch in 
diameter; fourth, in obscure uterine hemorrhages 
the interior of the uterus should be explored with 
the finger, it having been previously dilated 
with tupelo tents. 

DISCUSSION 

Dr. H.F. Lewis: The question arises whether 
we should remove the entire uterus in these cases. 
When we do not examine histologically, there is a 
probability of leaving some surface which may 
contain malignant cells. Shall we do a complete 
hysterectomy or a subtotal operation? 

I was led to this thought, particularly by a 
case that occurred recently where there had been 
a fairly large fibroid in a maiden woman of sixty. 
There had been a supravaginal hysterectomy 
done about six months before. It fell to me to 
take care of her until her death, which was caused 
by a carcinoma of the cervix. There are more 
carcinomas in fibroid uteri than in the others. 

Dr. T. J. WATKINS: Where there is any sus- 
picion of the cervix being diseased it is best to do 
a complete hysterectomy. Most of the men who 
speak of removing the cervix say that it is a trivial 
affair. It only takes five minutes longer. From 
my own experience I am impressed with the fact 
that a complete hysterectomy takes about twice 
as long to do as a partial hysterectomy. Every 
man who does the complete operation will occa- 
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sionally get some annoying bleeding in the base 
of the broad ligament, or have a ligature break, 
or a vessel contract. It would seem to me that 
no one is justified in doing a complete hyster- 
ectomy in preference to a supravaginal hyster- 
ectomy without some pretty definite indication. 
The operation is more severe, and there is more 
danger of accidents, such as injuring the bladder 
or ureter. 

Dr. Emit Ries: I do not agree that an ab- 
dominal total hysterectomy is much more of an 
operation than a supravaginal amputation. I 
do not agree with the many statements made that 
there are such large numbers of fibroids that 
undergo malignant degeneration and that there- 
fore every fibroid should be treated as a malignant 
tumor and be removed as radically as possible. 

Many fibroids have been declared to be on the 
border line between sarcoma and fibroid. Every 
expert pathologist whom I have consulted about 
these cases refuses to make a positive statement. 
When you have a fibroid rich in cells, cells with 
much more protoplasm than usual around the 
nuclei, and the rest of the tumor shows a perfect 
capsule and no invasion of the surrounding tis- 
sues, it is hard to prove that there is any malig- 
nant degeneration. 

The idea has gained ground among practition- 
ers generally that every fibroid is extremely liable 
to undergo sarcomatous degeneration. I cannot 
find that in my own experience at all. I make it 
a rule to take a piece out of every fibroid that I 
remove, taking a piece that looks most abnormal, 
and make sections. I have had two sarcomas 
of the uterus in the fifteen years that I have been 
in this city, and those did not look like ordinary 
fibroids at all. They were plain sarcomas. One 
of the patients is dead from recurrence; the 
other I have lost track of completely. 

As to the frequency of carcinoma in fibroid, 
why do we hear so much of that? First of all, 
uteri which we take out for fibroid can be exam- 
ined, and we can find the carcinoma when there is 
one; and of the uteri which are not taken out, we 
do not know whether they contain a carcinoma 
or not. I have operated on over one hundred 
and eighty fibroids, and I never saw one that 
afterwards developed carcinoma in the cervix 
when I left the cervix. There are many total 
hysterectomies in that group of cases, however. 
If any one else has seen a case of carcinoma in 
one of my patients, I would like to hear of it. 

As long as we do not know more of the origin 
of cancer than we do, I would not be willing to 
accept the statement that fibroids have any- 
thing to do with the origin of carcinoma. 
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Dr. GILLMORE (closing): In my case we had 
to consider the fact that the patient could not 
bear an operation very well because of the shock 
due to the loss of considerable blood, and it was 
difficult to get her into shape for an operation; 
and even then there was considerable oozing 
which it was difficult to control, and it was not 
advisable to prolong the operation even for a 
short time. Of course, when we are speaking of 
operations that can be done on patients in better 
physical condition, we can take out the cervix. 
I would not do it because I do not believe that the 
percentage of cancers would justify one in doing 
that operation, if it adds anything at all to the 
mortality. 

DEATH FOLLOWING HEBOSTEOTOMY 

Dr. Cuas. S. Bacon: The patient was a 
primipara between twenty-six and thirty years 
of age. Three or four years ago she had a long 
illness of obscure origin and nature for which, 
after a considerable course of treatment, she was 
sent to a hospital for several weeks. She was 
turned over to the gynecologic service. A 
laparotomy was done and the appendix removed 
because of chronic inflammation. She was never 
well after this illness. 

I saw the patient yesterday after she had been 
in severe labor for 40 hours. The labor began 
four days before the operation with a few pains 
and rupture of the membranes. When I saw her 
she had pains lasting from a minute to a minute 
and a half, with an interval of less than a minute. 
The child was in serious condition; heart tones 
running between 80 and 220. Patient had a 
temperature of 100.8. The pelvis was flattened; 
the conjugata vera I estimated at 8 cm., the 
diagonal being a little below 10. The cervix was 
dilated to nearly half. The head was in the in- 
let and some molding was beginning. The occi- 
put was to the left; the sagittal suture transverse 
and the large fontanelle to the right. It was 
nearly a bregma presentation. The bladder was 
very much overdistended; efforts to catheterize 
had failed. I could push the head out of the 
pelvis to some extent with some trouble. The 
urine when withdrawn was somewhat bloody. 

It seemed doubtful that the woman could bear 
the child spontaneously. The only operations 
I could consider were hebosteotomy, or extra- 
peritoneal section, which I had never made. 
This was my fourteenth hebosteotomy and all 
the mothers and children had been saved, con- 
sequently I preferred that operation. The vagina 
was rather small; the vulva did not admit the 
hand, so I made an epysiotomy on the left, ex- 
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tending the incision up into the vagina two or 
three inches. Bleeding was free and necessitated 
the clamping of some vessels. The cervix was 
cut anteriorly and posteriorly, two and three 
inches respectively. The bone was cut subcu- 
taneously on the left side in the usual manner, and 
with less hemorrhage than usual. The head was 
pressed into the pelvis after the separation of the 
bones to about 5 cm. The forceps were applied 
and the child extracted. It was somewhat 
asphyxiated but was easily revived and lived. 

I sewed up the incisions in the cervix before 
the removal of the placenta, which I always do. 
I found a tear on the left side of the vagina ex- 
tending to about two or three cm. of the cervix. 
This I repaired and also the incision on the right. 
There was not much hemorrhage. The placenta 
was then expelled. A hot douche was given 
and a bandage applied around the pelvis. The 
patient was put to bed. The report from the 
anesthetist was that the pulse had remained 
the same throughout the operation, about 120, 
but that it was a little weaker toward the end 
of the operation. 

After I had attended to the baby, I returned to 
the mother and found her having some difficulty 
with respiration and the radial pulse was not 
very good, about 120. I gave her 600 cc. of 
salt solution and one-third grain of morphine in 
two doses, which I have found to be very valuable 
in these conditions. The pulse improved and 
[ left the patient. A few hours later another 
injection of salt solution was given. At seven 
o’clock in the evening she became worse, and 
died shortly afterward, about seven hours after 
the operation. 

A postmortem examination was not permitted 
so that I cannot give the cause of death. Of 
course, I would think of rupture of the uterus, 
embolism, concealed haemorrhage and_ shock. 
I do not think that air embolism can be consid- 
ered. If rupture did occur, it did not extend 
through the cervix, and the placenta was in the 
uterus until the end of the operation; the uterus 
remained hard and firm all the time. Concealed 
hemorrhage could hardly have occurred from 
the uterus although there may have been a hem- 
orrhage from the bone. There was no evidence 
of hemorrhage during the repair. It was prob- 
ably simply shock in a woman with an injured 
heart due to previous infection, from the long 
labor, the operation and the anesthesia. 


DISCUSSION 
Dr. CHANNING W. Barrett: This will prob- 
ably go on record as a death due to the hebosteot- 
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omy, although Dr. Bacon does not claim it to be 
such. Bad results are not due to the operation, 
but to delay in operating. This patient did not 
bleed much, although she had been in labor a 
long time and there was reason for her being ex- 
hausted. Then there was the incision into the 
vagina and some hemorrhage from that. 

As to whether a hebosteotomy should be per- 
formed on a primipara, I have been rather 
careful to massage the pelvic floor and dilate 
thoroughly before doing the operation, as we 
would do for a preliminary forceps operation, 
getting a good dilatation first. After doing that 
I have sometimes had no trouble whatever. But 
the operation is justifiable even in a primipara, 
when the patient has been in labor so long that 
Cesarean section is not desirable and yet a liv- 
ing baby is to be delivered. 


OVARIAN TUMOR COMPLICATING PREGNANCY, DE- 
LIVERY AND PUERPERIUM. — DR. CHANNING 
W. BARRETT’S PAPER APPEARS IN THIS ISSUE. 
(SEE P. 28.) 
DISCUSSION 

Dr. Cuas. S. BAcon: Dr. Barrett has made 
out a strong case in every respect but one. There 
is no doubt that the tumor grows in size in the 
majority of cases, and that it is apt to become 
twisted. Why that should occur during the 
pregnancy is not clear except it be that when the 
uterus is raised up out of the pelvis it displaces 
the tumor and gives it greater mobility. The 
results show that there is no question as to what 
should be done. As a rule, as soon as the tumor 
is discovered it should be removed. 

The first question is, have we a tumor or simply 
an enlarged Graafian follicle or an enlarged ovary 
with numerous Graafian follicles. That will 
require careful study, as seen by the history of a 
case which I will give in brief. I once attended 
a woman during labor. After the labor I noticed 
a small mass at the side of the uterus. It de- 
creased somewhat in size during the puerperium 
and it did not cause any trouble. At the next 
pregnancy, three or four years later, the tumor 
became very large and had to be removed. Even 
when I had the opportunity of studying this 
tumor after the first labor I still was in doubt as 
to its nature, so much so that I did not operate. 
Its nature could have been determined much less 
easily during the first pregnancy. 

The only instance where I would have any 
doubt as to operation during pregnancy is in 
double tumor during the latter months of preg- 
nancy. During the sixth, seventh and eighth 
months of pregnancy there is a greater tendency 
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to abortion after operation. Supposing a woman 
has a double tumor, and this means that this is 
probably her last pregnancy. Here is a case 
where one might prefer to wait, in the absence of 
serious symptoms, at least until the ninth month 
or even until after labor. 

The point on which I would be inclined to 
differ with Dr. Barrett is the method of treating 
the tumor during labor. I believe that it is 
seldom that one cannot remove the tumor from 
the pelvis. If it is an obstructing tumor, and the 
head is not much engaged, it can be pushed up 
out of the way, the tumor displaced, and labor can 
proceed. Two or three days afterward the tumor 
can be removed. 

Dr. RupoteH W. Hoimes: I have had some 
six ovarian cysts in an obstetric relation, besides 
a very considerable number of small ones which 
were of no significance. 

The first one was a patient upon whom I had 
to perform a Cesarean section after hours of ob- 
structed labor, and where repeated examinations 
had been made by the various consultants. The 
cyst was equal to the size of a man’s head, was 
firmly adherent to the cul-de-sac, and almost 
completely filled the pelvic brim. The baby was 
alive at the time of operation, but unfortunately 
was not resuscitated from its condition of apneea. 
After removing the child the cyst was removed 
with considerable difficulty, on account of the 
dense adhesions. The woman recovered. The 
next case I saw in consultation, the cyst held 
nearly a gallon of fluid, and was easily removed. 
The other ovary was normal. The woman com- 
pleted the remaining four months of her preg- 
nancy, and completed her primiparous labor spon- 
taneously; some six months later she returned, 
presenting the appearance of a six-months preg- 
nancy; a cyst of the ovary was removed equal- 
ing the size of the former cyst. She recovered. 

The third case was interesting not because of 
the size of the cysts, but from their location and 
adherence to the cul-de-sac. The woman came 
to me with a history of a confinement some 
eighteen years previously; some ten years ago 
a member of our society advised the removal of 
both ovaries which were causing considerable 
distress. This was refused, and she then took 
local treatments from another physician fairly 
consistently until she came to me in her preg- 
nancy. I found both ovaries enlarged to the 
size of lemons or larger, and firmly lodged in 
the cul-de-sac. With the advance of pregnancy 
the tumors were elevated to the brim, carrying 
the posterior fornix upwards. My advice was 
that these tumors should be removed on account 
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of their influence on labor. The recommenda- 
tion wasrejected. As the time of labor approached 
the head was found eccentrically placed, ab- 
normally movable even for a parous woman. 
At this time my conviction was strong that the 
woman’s interests would be conserved as well as 
the baby’s life safeguarded by an elective 
Cesarean on these grounds: while the woman did 
not possess a contracted pelvis, yet it was a low 
normal, the tumors still to a considerable extent 
held the head out of the brim, the danger of their 
rupture would seriously compromise her health 
if not her life; finally the necessity was fairly 
definite that operative interference would be in- 
dicated to terminate the labor, with its risks to 
her and the child. My feeling is still strong 
that a conservative section with the removal of 
the tumors was less hazardous than the operative 
obstetric delivery with the later removal of the 
cysts. Labor occurred; for hours the head 
remained above the brim; at each examination 
the cysts were palpable. Finally the necessity 
arose for terminating the labor; high forceps were 
applied; with the descent of the head the 
tumors disappeared. The child was alive just 
before the instrumentation, but was born dead, 
death being due to a short cord, not six inches 
long, with a true knot drawn tightly which had 
cut off foetal circulation. For days the woman 
suffered only as a laparotomy patient suffers 
who does not do well; she had excessive nausea, 
distressing gas pains, with a tympany distending 
the abdomen to the limit. Examinations failed 
to find the tumors. A consultant failed to find 
a vestige of the tumors. Some months later the 
patient fell into other hands. This physician 
failed to find anything wrong in the pelvis, 
likewise a consultant called by him. However, 
over a year and a half after her labor the 
abdomen was opened, and the pelvic findings 
corroborated the pathologic condition pictured 
by me. 

Last year I removed a dermoid of the ovary 
from a woman in her third month of pregnancy; 
she went to term and was delivered of her child 
spontaneously. 

Then I saw in consultation a woman in her 
puerperium who had severe crises of pain in the 
puerperium which were interpreted as appendi- 
ceal; her blood count was over twenty thousand. 
The pain wandered over the abdomen, and a 
resistance was palpable over the center of the 
painful area. On opening the abdomen, a cyst 
the size of the foetal head was found with a double 
twist of the pedicle. The fifth case was an in- 
fected ovarian cyst in the puerperium which I 


107 


removed after the subsidence of the acuity of 
symptoms. She recovered. 

I would lay stress on these points; (1) it is not 
always the large ovarian tumor which causes the 
most difficulty in the obstetric relation; (2) a large 
tumor may remain above the brim and cause no 
symptoms, while a small one may be adherent 
in the pelvis, offering sufficient obstruction to 
prevent a safe delivery; (3) a small tumor, espe- 
cially in the puerperium, may become infected 
as readily as a large one; (4) while the large cyst 
is more prone to torsion of the pedicle, still a 
small tumor may meet this fate. 


SUDDEN DEATH DURING PUEPERIUM 

Dr. FRANK LyncH: A woman, 33 years of 
age, in her first pregnancy, passed through it in 
a normal way, except for a skin eruption, the re- 
sult of an intestinal toxemia. She came into 
labor November roth, passing through a fairly 
normal labor of ten or twelve hours’ duration, 
the first-stage pains not being hard. On internal 
examination the membranes were ruptured. 
When she came into labor there was a slight 
trace of albumin, and also after the labor. She 
passed into an apparently normal puerperium. 
On the third day her temperature was 100; pulse 
116, and after that, except for a rise which three 
times passed the gg line, there was no elevation of 
temperature of more than half a degree. 

She got out of bed on the tenth day. Her 
pulse on the seventh day was 100; only twice 
was it in the nineties. She sat in a chair for half 
an hour. On the second day she took a few steps, 
and on the third day she walked around a bit, 
urinated on the toilet. She complained that she 
was short of breath, had convulsions, and died 
in five minutes apparently of an embolus. The 
pulse apparently had been normal for some days. 

It was my first experience with such a case. 
The blood pressure ran between 85 and 95; it was 
never over 100. 

Dr. Barretr (closing the discussion): One 
point that Dr. Bacon made was that in a case 
where there was no probability of another preg- 
nancy, the case might be continued with the 
hope of getting a live baby. The answer for that 
would lie in the decision as to which gives the 
least child mortality, an operation that is un- 
complicated, or in letting the woman carry the 
tumor and the child to the end of the pregnancy. 
I find that about 18.8 per cent of women abort 
without operation, if treated expectantly. In 
the cases that have been operated about 19 per 
cent of children have been lost from all causes, 
but the large percentage of these were due to 











108 SURGERY, GYNECOLOGY AND OBSTETRICS 


the same thing that caused the abortion in others. 
The damage was done previous to the operation. 
On the other hand, immediate operation will save 
some of the women from aborting. So that the 
figures would indicate that the woman stands 
a better chance of going to term with the tu- 
mor out of the way than with it present. 

In regard to the varying degree of danger re- 
sulting from the fact that the tumor is large or 


small, fixed or movable, I would say that the 
figures show that they may have occurred prob- 
ably with a small tumor as well as with a large 
one. They may go along fairly well or have 
trouble with a fixed tumor as well as with a mov- 
able tumor. The freely movable tumor often 
becomes twisted, but it does not need a fixed 
tumor then to make trouble. The only case of 
twisted tumor I had was a perfectly free tumor. 





THE WASHINGTON 


SURGICAL SOCIETY 


REGULAR MEETING HELD JANUARY 19, 1912, WITH THE PRESIDENT, DR. VAUGHAN, IN THE CHAIR 


Present: Drs. Wellington, Hagner, Van 
Rensselaer, Balloch, Hooe, Carr, Bovée, Lehr, 
Fowler, Parker, H. H. Kerr, Magruder, Riggles, 
Young, Stone, Erving, Fuller, Magee, Sprigg, and 
Mitchell. The minutes of the previous meeting 
were read, corrected and approved. 

The President named Drs. Van Rensselaer, 
Hooe, Parker, Magruder, and Lehr as a nominat- 
ing committee. The committee reported the 
following nominations for the officers for the 
ensuing year President, Dr. W. P. Carr; Vice- 
Presidents, Dr. I. S. Stone and J. Wesley Bovée; 
Councilors-at-large, Drs. Vaughan and Balloch; 
Secretary, Dr. Reichelderfer; Treasurer, Dr. 
BH. A. Kerr. : 

Pathological specimens: Dr. VAUGHAN pre- 
sented a specimen consisting of 18 inches of lower 
bowel, including sphincter, the last 4 inches of 
the specimen being cancerous; the case was a 
lady, 60 years of age. Dr. Stone removed the 
uterus 16 years ago, for fibroid tumor. One 
year ago she began to have pain and discharge. 
The growth was easily felt and caused almost 
complete obstruction. Sigmoidostomy was done 
on left side, the bowel cut and upper end an- 
chored. Three weeks later laparotomy was per- 
formed, the rest of the colon dissected down, 
vessels ligated, glands removed from sacral 
promontory, the peritoneum and bladder being 
dissected up. The operation was completed by 
the vagina; there was no hemorrhage but patient 
died in 48 hours. This method of operating has 
been variously named, but is best described as 
the “‘combined”’ operation. 

He reported a second case of a boy of 20, who 
for years had had more or less rectal bleeding. 
For several months past had gone down hill and 
lost much weight. A mass could be felt 2 or 


3 inches above anus, which would barely admit 
the finger. In this case an incision was made in 
the perineum to the left of the anus and the 
rectum separated for 4 or 5 inches. Further 
progress was impossible from below, and the 
complete separation of the bowel was secured by 
laparotomy. The operation was resumed by the 
perineal route and a section 4 inches long was 
pulled down and removed, leaving a lower portion 
1% inches long containing the sphincter. The 
bowel was sutured, and gauze drain inserted 
along bowel. The bowels later moved easily 
and freely and so far the patient had done well. 

In discussion, Dr. BALLocH especially com- 
mended the combined method of removing rectal 
growths as being vastly better than other methods 
advocated, especially the Krache operation, 
though Krache advocates the preliminary lapa- 
rotomy; the combined operation offers better 
facilities for inspection and removal of glands, 
etc. 

Dr. BovEE approved the combined method, 
working from above first. It is very desirable to 
preserve the sphincter; if this cannot be done, it 
would be just as well and easier to perform a 
colectomy. 

Dr. H. H. Kerr asked if the case could possibly 
have been one of diverticulitis, as the mucous 
membrane seemed quite normal and the age of 
the patient only 20, but Dr. VAUGHAN called 
attention to ulceration present and stated that 
there was glandular involvement. 

Dr. H. H. Kerr presented a specimen of 
epithelioma of the anus he had removed from a 
man of 65. There was a cauliflower mass in 
front of the rectum evidently from the musculo- 
cutaneous margin. The inguinal glands were 
involved. The mass was dissected up from the 
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perineum, the sphincter and levator muscle 
removed and normal bowel brought down into 
the wound. The fascia to the side from the 
gluteal muscle was transposed to serve as a 
new perineal base; he expects later to dissect 
out any involved glands. 

Dr. BovEE, in discussing Dr. Kerr’s case, 
believed it would have been better to have done 
the laparotomy first and thus the affected tissue 
nearest the vital organs removed first, thus 
lessening danger of further spread. 

Dr. LEHR reported a case of a man who had 
painful and frequent micturition, especially in 
the day; for two months there had been some 
pain and blood at the end of micturition, the 
pain being referred to the end of the penis. The 
first glass of urine was cloudy and the second 
contained some blood. The symptoms pointed 
to probable stone, but cystoscopy showed a 
papillomatous mass at the trigone involving both 
ureters. Dr. BovEr said a papilloma might float 
into the urethra and cause pain and bleeding at 
the end of urination. 

Dr. HAGNER stated that the case of removal of 
the bladder and implantation of the ureters which 
he had reported at the last meeting had lived 
2 weeks; there was plentiful secretion of urine, 
but symptoms of pyelitis developed. There was 
also marked stinging and burning from the urine 
passing through the bowel and anus. He had 
decided that he would never again use bowel 
implantation, as drainage into the back had so 
much to recommend it. Dr. BovEE said that such 
irritation was the rule; Fowler and Peterson both 
describe it; there is frequent emptying of the 
urine from the bowel, though toleration is gradual- 
ly established and the urine may be retained to 
3 or 4 passages a day in some cases. Dr. FOWLER 
mentioned a case of urethrorectal fistula where 
there was little scalding or pain in the bowel. 

Dr. FowLer reported a case of stone in the 
kidney presenting the ordinary symptoms in 
which the stone was removed two years ago. 
Last summer some symptoms reappeared and 
the X-ray showed another stone which was 
easily removed. The urine had showed no 
alteration from the second stone. The point of 
interest was the recurrence of stone in the same 
kidney pelvis without urinary changes, an occur- 
rence which he thought must be rare. Dr. BovEE 
said that Cabot reports several cases of operation 
for recurrent stone in the pelvis and ureter, but 
whether with urinary infection or not he did 
not know. 

Dr. BALLOCH reported an unusual case of hernia, 
of which he exhibited a photograph. 
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Photograph exhibited by Dr. Balloch. 


“This case is reported for two reasons: first, 
because it is the largest inguinal hernia I have ever 
seen in a woman, and second, because, in spite 
of its size and long duration, there were no 
adhesions whatever, an unusual occurrence in 
such an old and large hernia. The absence of 
adhesions may be accounted for by the fact that 
the patient had never used any retentive appara- 
tus nor had she ever made any applications to the 
hernia. 

“The patient was a colored woman, 52 years 
of age, who entered Freedmen’s Hospital, 
January 8, 1912. She was a laundress by occu- 
pation. Family history negative, so far as con- 
cerns the hernia. The principal item of interest 
in her personal history is the fact that she has 
had ten children, the last one having been born 
in tg0o. Her labors were always difficult, 
lasting two or more days. She has always been 
attended by a midwife and no instruments were 
ever used to hasten delivery. 

“The hernia was first noticed in 1897. It 
began as a bulging in left inguinal region, accom- 
panied by slight pain. The bulging increased in 
size slowly, as did the severity of the pain. At 
times she would reduce the hernia, but it would 
return shortly afterward. Even in the recumbent 
position it would not go back spontaneously. 
In 1909 the pains grew worse, radiating over the 
entire abdomen and only relieved by vomiting. 
Has always suffered from obstinate constipation, 
the bowels moving only when a cathartic was 
taken. 








IIo 


“Examination shows a poorly nourished wo- 
man. Abdominal walls soft, showing linez albi- 
cantes. Abdomen rather scaphoid. From left 
inguinal region hangs a pendulous mass, 25 cm. 
in length and 12 cm. in its largest diameter. The 
mass is continuous with the left labium majus 
and reaches nearly to the knee. Peristaltic 
waves are visible and gurgling is heard when the 
mass in manipulated. Upon percussion waves of 
tympany are detectéd. When the patient lies 
down the entire coritents of the tumor can be 
returned to the abdominal cavity through the 
left inguinal ring, which is 6 cm. in diameter. 
Diagnosis, left inguinal hernia, containing gut 
and omentum. On account of the reducible 
nature of the contents operation was advised. 

“Operation, January 12, 1912. The ordinary 
hernia incision was made. The sac, when opened, 
was empty, there being no adhesions either of 
gut or omentum to the sac or to each other. The 
sac and redundant skin were cut off together 
and the wound closed in the usual manner. 
Healing aseptic and convalescence uneventful.” 

Dr. MITCHELL, in discussion, mentioned a case 
of hernia in a man, with an enormous sac reaching 
nearly to the knee; he had refused to operate 
unless the man would consent to bant and thus 
endeavor to make enough room in his abdomen to 
receive the contents of the hernia. He does not 
think operation feasible in many of these extreme 
cases. 

In discussing Dr. Balloch’s case, “Dr. Stone 
reported a case of double inguinal hernia in a 
female, in which the patient, an intelligent woman 
of 60 years of age, made strenuous efforts to 
prevent the formation of a dependent hernial sac. 
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She began by wearing trusses of various kinds, 
but these failed and she was compelled to resort 
to abdominal support by firm bandages. The 
result was an upturned or deflected hernial sac 
which on the right side reached the umbilical 
level but was outside the external ring and there- 
fore under the skin. On the left side the hernia 
was much smaller but precisely similar to that 
on the right. The patient had carried the hernia 
for over twenty years and finally she began to 
have symptoms of bowel obstruction which 
necessitated an operation for immediate relief. 
On the right side the greater hernial mass was 
non-adherent in the upper part of the large sac, 
which was of more recent formation. The older 
or lower portion of the hernia was confined in a 
separate peritoneal pouch and the bowel was 
firmly adherent, and occlusion was so marked 
that we were compelled to either resect or make 
an anastomosis to secure relief from the obstruc- 
tion. The latter course was elected, thinking to 
save the patient. The bowel was finally returned 
and the patient recovered. The larger sac was 
not adherent to the fascia or fat about it, neither 
was the bowel adherent within the sac. The 
pressure of the hernia had produced an adven- 
titious sac around the larger hernial sac, which 
consisted of condensed connective tissue from 
which the fat was largely removed. At a sub- 
sequent operation the hernia on the left side was 
closed and the patient is now apparently in good 
condition.” 

Owing to the lateness of the hour, the Society 
voted to defer the reading of Dr. Fowler’s paper 
to the February meeting. The Society then 
adjourned. 
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SURGICAL 


SOCIETY 


REGULAR MEETING HELD May 3, 1912, WITH THE PRESIDENT, Dr. FREDERIC A. BESLEY, IN 
THE CHAIR 


Dr. SAMUEL C, PLUMMER read a paper entitled 
‘“‘Dystopic Kidney.” 


DISCUSSION 
Dr. E.R. LeCount: Dr. Plummer has covered 
the subject so thoroughly that there is very little 
to say about these misplaced or congenitally 
dystopic kidneys. It isa subject very well under- 
stood, and I am sure that many of the surgeons 
here have knowingly or unknowingly exposed 


these kidneys, and some of you have unwittingly 
cut into them and have been compelled to remove 
them later. 

One point I would like to emphasize is that 
the ureters open in the usual position normally in 
the bladder. I would like to lay stress on the 
frequency of malformations in women, at least 
with the genital organs. This is of clinical im- 
portance. The case Dr. Plummer had of crossed 
dystopic kidney without any fusion of the two 
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kidneys is of extreme rarity. A dystopia that is 
crossed and with fusion, as he has mentioned, 
is not so common, and has been called, as he has 
already stated, sigmoid kidney. I have brought 
with me a specimen of that kind of tissue. 

I would like to emphasize again what he has 
already mentioned, that in these cases where the 
kidneys are both on one side, the lowermost kid- 
ney or the kidney that is in front of the other, in 
case they are overlapping at all, that kidney is 
very likely to have the ureter and vessels in front. 

There is another point of interest to you 
clinically, and that is that where the dystopia is 
not crossed the malplaced kidney is small, like 
the specimen shown you. It is a small kidney 
and may be removed without any particular 
danger if there is another kidney, and there is 
usually another kidney. These are all the points 
that I would like to mention. 

I have here a specimen that has not yet 
been mounted which was recently removed from 
the body of a man who died from something con- 
nected with the kidney, and it is an example of 
the so-called sigmoid kidney where the kidney is 
fused, but not in a horseshoe way. It is fused 
in such a way that the kidneys both lie on the 
same side of the body. The fusion is at the upper 
end of the malplaced kidney. This sigmoid kid- 
ney is not as rare as the example of Dr. Plummer’s 
of dystopic kidney without fusion. 

Dr. L. L. McArtuur: It would be futile for 
me to rise to discuss a paper which embodies in 
itself all that is known on this subject or to be 
found in the literature; but notwithstanding the 
fact that only one such specimen is found in a 
thousand post-mortems, it has been my fortune 
to meet with three such kidneys in my operative 
experience. Two of these are already incor- 
porated in the list of eighty-four cases which the 
essayist presents, and I rise to add to these a third 
case which presents so many of the difficulties 
which attend both the diagnosis and the handling 
of such cases, that I think it worth while to briefly 
summarize it. I have on one other occasion re- 
ferred to the case, but would like to have Dr. 
Plummer add this to it. It occurred four years 
ago in the case of a young woman who was con- 
templating marriage, and prior to that she de- 
sired to be sure that she was a healthy woman and 
to learn what it was that was causing pain in her 
lower abdomen. She called my attention to a 
mass there. This mass lay in the middle line 
below the umbilicus in front of the last lumbar 
vertebral body. The mass was tender on pres- 
sure, was painful at the menstrual period more 
than at other times, and seemed to be quite im- 
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movable. It could neither be moved up nor 
down, nor could it be moved from side to side. 
It seemed from physical examination to be an 
outgrowth from the body of the last lumbar 
vertebra or promontory of the sacrum. Vaginal 
examination both by myself and confréres made 
us sure that it was in no wise connected with the 
genitalia. All forms of examination were in- 
stituted, even the X-ray failing to show what we 
thought possible from a clinical point of view 
might be a sarcoma of the body of the vertebra 
or a bony outgrowth from the bodies of the 
vertebra. Any shadow here which the kidney 
might cause in this position could scarcely be 
interpreted as a kidney picture, and would there- 
fore not aid in the diagnosis which the essayist 
suggests. Believing it to be a serious enough 
affair to justify exploratory laparotomy, I opened 
the young girl and found to my astonishment 
that I had to deal with a dystopic kidney which 
was in my opinion a horseshoe kidney that was 
dystopic, and the isthmus of the horseshoe was 
right across, followed around and rested upon the 
last lumbar vertebra. But on introducing the 
hand into the pelvis I could feel on each side of 
the pelvis a typical kidney-like body which could 
be lifted almost out of the true pelvis, or taking 
the opposite side it would reverse the see-saw 
movement. Until to-night { had forgotten that 
I ever knew that the kidney develops in the lower 
pelvis and reverses the direction of the testicle, it 
ascending and the testicle coming down. 1 
thought that I must do something to correct the 
position of the kidney and therefore sought to 
find if the ureters of this kidney were long enough. 
I thought, of course, the vessels would be long 
enough because I imagined the kidney had de- 
scended from above. Searching I found both 
vessels of the ureter from there were very short, 
and that the kidney or kidneys that were fused 
took their origin from the internal iliac artery, 
got their vascular nourishment in that way, and 
the ureters appeared to be short. I was then con- 
fronted with a peculiar situation. The young 
girl, who wanted to be married, with two kidneys 
fused together down in her pelvis, sought my 
advice. It seemed sure in that position the kid- 
neys would be so compressed as to make a fatal 
uremic poisoning, as was reported by the essayist 
in one case, from the uterine pressure, and the 
question arose whether I should ligate the tubes 
and make the woman sterile. This I had neither 
her permission nor did I think of it before operat- 
ing, and so was obliged to close the incision with- 
out changing the situation of the kidney, finding 
the vessels so short that it made it impossible to 
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divide the isthmus and slip that out of the pelvis, 
and I had no right to sterilize her. The question 
then may present itself to any one of us again, 
and in the discussion of this paper by the society 
I would like to ask what their procedure would be 
under such circumstances were they to meet with 
such a case, and I do not feel ashamed that in 
this case, as in twenty-five per cent of the cases 
collected, the operation only revealed the nature 
of the trouble, the diagnosis not having been 
made before. 

Dr. Francis J. SHEPHERD, Montreal: I have 
seen a good many cases of misplaced kidney. 
Before a disastrous fire occurred at our medical 
building in Montreal, I had a dozen examples 
which I had collected from post-mortems, and the 
dissecting room in thirty years, and I not only 
found displaced kidney was on the right side in 
my cases, but on the left, as Dr. Plummer has 
said, and always discoid. The kidney is between 
the two common iliacs. I do not think the ex- 
planation given of the blood supply is satisfac- 
tory at all. I have one specimen in which there 
are seven or eight arteries going into the kidney, 
none into the hilum; in one case one superior 
mesenteric, and the other from the common iliac 
coming from each pole of the kidney, none in the 
hilum, and the hilum is not misplaced, so that 
I do not think the explanation given is satisfac- 
tory. 

Dr. CARL WAGNER: I removed a kidney last 
fall from a young man, thirty-five years of age, 
who presented himself with an enlargement on 
the right side near Poupart’s ligament, but a 
little farther up. He had symptoms of pain, and 
this pain was so severe that he doubled up during 
his work. In this case we thought we had to 
deal with an appendiceal abscess. We found a 
square shaped kidney with the hilum on top, with 
the tip of the growth under the artery which 
came directly from above on the outer quadrant. 
We removed the kidney and the patient made a 
good recovery. 

Dr. DANIEL N. EISENDRATH: I think Dr. 
Shepherd possibly may have misunderstood the 
idea which Dr. Plummer tried to convey. What 
Dr. Plummer tried to convey was that these 
dystopic kidneys received their blood supply 
from the vessel which just happens to lie in close 
contact with the relatively congenital position 
of the kidney. 

There are several interesting points from a 
surgical standpoint that we can discuss intelligent- 
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ly. In the first place, these kidneys are very 
fixed. That is a matter of great surgical im- 
portance, because it makes such a kidney ex- 
tirpation an exceedingly difficult operation, not 
only where there are multiple arteries, but where 
there is fixation of the kidney. Then, too, the 
very fact that the hilum invariably points forward 
complicates matters. It also accounts for the 
fact of the greater number of these kidneys — I 
think eighteen out of sixty-seven were hydro- 
nephrotic or pyonephrotic. We see the same 
condition in the horseshoe kidney, and the hilum 
being forward, it frequently happens that the 
ureter passes across the front portion of the kid- 
ney, in place of taking the usual route, and in 
that way it favors obstruction of the kidney with 
resultant hydronephrosis. 

From the standpoint of nephrolithiasis, I have 
had occasion to make quite a study of the rela- 
tion of dystopic kidney to the subject. Let us 
assume this (indicating on the blackboard) to be 
the twelfth rib, and these the first, second, third 
and fifth lumbar vertebrae. I have made it a 
point, where I see a kidney shadow which I do 
not suppose, without special examination, is due 
to a shadow in the ureter, to think of the possi- 
bility of this being a shadow of a kidney stone in 
a dystopic kidney. I have seen quite a number 
of cases in which the main shadow was located 
about opposite the fourth or third lumbar verte- 
bra in the pelvis of the kidney. It is the ab- 
dominal form of dystopia in which the kidney lies 
somewhere close to the iliac crest. 

The second variety, the abdominal pelvic 
variety, presents a typical calculus like a sacro- 
iliac joint. That is typical for a calculus in a 
dystopic kidney of the second variety. 

We have a third variety where the kidney lies 
in the pelvis proper. If we suspect from our X- 
ray studies a dystopic kidney, there is only one 
way of determining it, and that is by the method 
of injecting collargol solution and taking pictures. 
If we see a shadow which we do not think is the 
shadow of a ureteral calculus, we should make it a 
point in every case to take an X-ray and with the 
wire bougie in place. To add to Dr. Plummer’s 
collection of dystopic kidneys, I will say that 
there was published in the Presse Medicale for 
1898 a case of pyonephrosis in a woman, fifty-five 
years of age, in which the kidney was found with- 
in the layers of the mesentery, so that this makes 
the second case of dystopic kidney in addition to 
the one Dr. Dawbarn has reported. 
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REGULAR MEETING HELD NOVEMBER 17, IQII, WITH THE PRESIDENT, Dr. CuarLes E. PAppock, 
IN THE CHAIR 


FATAL HAXMORRHAGE SIXTY HOURS AFTER LAPA- 
ROTOMY 

Dr. THomas J. Watkins: The hemorrhage 
in this case took place between the fascia and 
peritoneum. Twenty-four hours after the opera- 
tion the patient complained of a great desire to 
have a bowel movement. At the end of forty- 
eight hours she was still complaining of great 
abdominal distention. Examination of the ab- 
domen failed to show much distention. Ca- 
thartics were given the second morning but pro- 
duced no result. In the afternoon the nurse 
massaged the abdomen. It occasioned much 
pain, the patient passed much gas and rapidly 
grew worse. 

I saw her about fifty-five hours after the opera- 
tion, at 10 Pp. M. She had an immense blood 
clot which dissected the peritoneum off on either 
side to the muscles of the back. Percussion 
showed a very distinct tympany all over the 
abdomen. The pressure had torn the peritoneal 
sutures and there was much blood in the peri- 
toneal cavity. Yet this gave no dullness in the 
flanks. The hemorrhage had come on _ so 
gradually that there were none of the usual 
signs of hemorrhage. There was not as much 
pallor as one would expect. The bleeding had 
been slight and absorption was going on all the 
time. 

On opening the abdomen we found a large 
blood clot. The peritoneum was found stripped 
off; the sutures had given way and the blood 
was in the abdomen, but there were not many 
clots in the abdomen. The original operation 
was a hysterectomy. The pedicle was normal. 
We cleaned up as quickly as we could, but the 
loss of blood was so great that the patient died. 

The cause of the hemorrhage was interesting. 
The wound was dry; more so than usual. The 
only possible explanation would be that in sutur- 
ing the fascia the needle passed through a blood 
vessel in the rectus muscle and it bled. 

I know of one other case of fatal hemorrhage 
following the removal of an appendix where the 
deep epigastric artery was punctured. My 
patient may have had an anomalous deep 
epigastric artery or an unusually large vessel in 
the rectus muscle. It is impossible to avoid such 
an accident. 


Dr. CHANNING W. BARRETT: A woman en- 
tered the hospital with the history that thirty- 
six hours before she introduced a crochet hook 
into the uterus to produce an abortion. She 
left it in place for a few hours and when she 
reached for it, it had disappeared. Instead of 
waiting for peritonitis to develop she entered the 
hospital at once. I explored the uterus, but 
found nothing. There was no evidence of 
pregnancy. We opened the abdomen and found 
the crochet hook, which had passed through the 
fundus of the uterus. The opening into the 
uterus was closed by a piece of omentum which 
had already become adherent and there was not 
the least sign of blood in the abdominal cavity. 
There was a little irritation of the peritoneum 
from the presence of the hook. 

Dr. HERBERT MARION STOWE: CASE 1. Mrs. 
M., age 35 years. Family and personal history 
regative. The first child was born in July, 1906. 
Labor lasted thirty-six hours and delivery was ac- 
complished by a difficult forceps operation. The 
child was dead and weighed 7.5 pounds. The 
second child was premature and was_ born 
normally. This child still lives. The third 
labor occurred in February, 1909, and was 
terminated by a difficult craniotomy after 
thirty hours of uterine contractions. The 
patient entered my service at Cook County 
Hospital, December 20, 1910, giving a history 
of thirty-one hours of futile labor pains. Two 
physicians had attempted to deliver but failed. 
The patient was of medium build. Heart, lungs 
and kidneys negative. Pulse 96, temperature 
97.6° F. The foetal head lay over the fundus 
with the occiput on the left. No obliquity. The 
heart tones were audible, 138 per minute and 
regular. The cervix was effaced, the os dilated 
and the membranes ruptured. The pelvic meas- 
urements were I. S. 26, I. C. 30, Baudelocque 19 
cm., the internal diameters C. D. 11.5, C. V. 9, 
Transverse of the inlet 13, bi-ischiatic 10 cm. 
The sacral promontory projected into the inlet. 
The leucocyte count at the time of admission was 
24,950. 

On account of the previous manipulative efforts 
to effect delivery and the probability of septic 
infection, an abdominal delivery was rejected. 
Embryotomy was also excluded as the foetal 
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heart was audible. A cautious attempt was made 
to deliver with the high forceps but two strong 
tractions showed the futility of such a procedure. 
With the forceps still in si, the Gigli saw was 
introduced in the left side and the section com- 
pleted in a few minutes. After the section the 
head was easily drawn into the pelvic cavity and 
delivered at once. The child weighed 7 pounds 
and 12 ounces and breathed in a few minutes. 
The parturient tract was then examined for 
lacerations and none found. The uterus was 
packed and the patient put to bed in good con- 
dition. On December 24th, the left leg was 
swollen and was tender to the touch but no veins 
could be palpated. The condition subsided 
rapidly. The patient made an otherwise perfect 
convalescence and left the hospital on January 
12,1911. This woman was seen by me one week 
ago and both she and the baby were found to be 
in good condition. The mother suffered from 
no disability and was able to attend to her house- 
hold duties as well as ever. 

CasE 2. Mrs. W., age 21 years. Family and 
personal history negative. Her first child was 
delivered in October, 1g1o, after a labor of sixty- 
one hours. A difficult forceps operation resulted 
in the extraction of a dead baby. The child was 
evidently killed by the forceps. 

She entered the Cook County Hospital on 
July 10, 1911, after a labor of thirty-six hours. 
Several efforts had been made to deliver her and 
she had been under an anesthetic for over three 
hours. Heart, lungs and kidneys negative. 
The head presented over the inlet in Naegele’s 
obliquity, the occiput being on the right. The 
head distinctly overlapped the os pubis. The 
foetal heart tones were 164 and regular though 
weak. The abdomen presented the usual find- 
ings of threatened uterine rupture and Bandl’s 
ring was plainly visible. The cervix was dilated 
and effaced and the membranes ruptured. 
Mother’s pulse 148, temperature 102.6° F. As 
the method of delivery in this case lay between 
embryotomy and hebosteotomy, the child was 
given the benefit of the doubt although meconium 
had been passing for six hours. The true con- 
jugate of this pelvis was estimated to be 8 cm. 

Hebosteotomy was done immediately and the 
child was delivered at once by forceps. The 
operation was moderately easy. The child was 
asphyxiated but revived in 15 minutes and lived. 
Internal examination showed no laceration of the 
soft tissues but revealed a greatly thinned lower 
uterine segment. The convalescence was un- 
interrupted and the patient left the hospital on 
July 25th, in good condition. This woman was 
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recently seen and reported herself and child to 
be in good condition. 


DISCUSSION 


Dr. N. S. Heaney: After you applied the 
forceps in your attempt at delivery, did you leave 
them on when you did the pubiotomy? 

Dr. Stowe: Yes; I left them on. 

Dr. CHANNING W. Barrett: The place for 
a pubiotomy is well defined. It is applicable to 
just such cases as those reported where the wo- 
man has been in labor for some time, is not in 
good condition for a Cesarean section, and where 
there is a living baby. There are those who 
maintain that Cesarean section should entirely 
take the place of puhiotomy, but this cannot be 
done without including craniotomy, and craniot- 
omy should not be performed on a living child. 
In these cases pubiotomy gives the mother and 
child an excellent chance. 

I have performed the operation six times with 
six recoveries of the mothers and five living 
children. In one case I was called into consulta- 
tion late, and it was reported that the child was 
alive just before the pubiotomy. The abdomen 
was very thick, and although the foetal heart 
sounds could not be heard we did not wish to 
take that as evidence that the child was dead. 
Therefore, we performed the operation, but the 
child was dead. 

Those who have not performed the operation 
are rather inclined to magnify the severity of the 
work. The patient has very little pain after the 
operation, gets up within three or four weeks and 
begins to walk around. She may have an occa- 
sional twinge of pain at the site of the operation 
but eventually that disappears. One patient 
complained of pain on moving the leg as when 
pushing a chair with the toe. 

I performed a Cesarean section a few days 
ago on a woman on whom I did a hebosteotomy 
two years before, getting a living child, although 
she had been in labor from Tuesday until Sun- 
day. I had much difficulty in delivering her 
after the hebosteotomy, and I concluded that if 
she became pregnant again, I would do a Cesarean 
section. The pregnancy occurred, the people 
consented to the operation, and it was done 
successfully. 

Dr. FRANK Lyncu: The external measure- 
ments of the pelvis mean very little. A difficult 
labor is sufficient to show that there is a con- 
tracted pelvis. But we should emphasize the 
value of the internal measurements. Text-books 
err greatly in laying so much stress on external 
measurements. It is unfortunate that we have 
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no means of estimating the true conjugate, but 
when we measure the diagonal conjugate, we have 
some data on which we can work. 

Dr. CHartEs S. Bacon: We should deter- 
mine, if possible, whether the child is alive or 
dead. If the heart sounds are absent, I would 
favor introducing the hand into the uterus, for 
the head is not fixed in the pelvis, and finding out 
whether the cord is beating. But even then 
one may be in doubt. If the cord is pulsating, 
however, one is justified in performing the opera- 
tion. If the child is dead, the operation should 
not be performed. 

There is not much danger connected with the 
operation, but the disability that sometimes 
follows is sufficient to make one hesitate when the 
child is probably dead. It is a safer operation 
in cases of possible contamination than Cesarean 
section. Infection is a contraindication, but the 
danger from infection is less in hebosteotomy 
than in Cesarean section. 

Dr. BARRETT: In my case the report was that 
the cord was beating. I repeated the examina- 
tion, but did not feel sure about that. 

Dr. CHARLES E. Pappock: The operation 
of hebosteotomy is not devoid of danger, as we 
are led to think by the remarks made here to- 
night. The medical literature contains many 
reports of this operation that have resulted in 
ruptures of the bladder, failures of the bone to 
unite, haemorrhages, and even fatal hemorrhage. 
Still, the operation has its place and also its 
limits. It is done in the interest of the child, 
and there must not be too great disproportion 
between the head of the child and the pelvis. 
It means also that the woman has been in labor 
long enough to have finished the first stage. 
This at times means a serious injury to the baby, 
and unless the child be in a good condition we 
would not be justified in doing hebosteotomy. 
Neither should the woman be infected. In mak- 
ing our diagnosis of the condition of the child, it 
should usually be made by auscultation and not, 
as one of the speakers has mentioned, by palpa- 
tion of the cord, which, I think, in the majority 
of the cases, would be an impossibility. 

I also want to add that I believe there is still 
a field for craniotomy, and it is in such cases 
where pubiotomy seems out of the question, even 
though the child be alive. 


INTRAUTERINE FRACTURE OF LEG 
Dr. Orro H. Rourrack: In this case there 
was evidence of a history of syphilis in the parents. 
The mother, 30 years of age, had given birth to 
two children. They are now six and eight years 
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of age respectively and in perfect health. There 
was no history of trauma of any kind in this 
pregnancy. The foetus was easily outlined in the 
last two weeks of the pregnancy. It was rather 
superficial, and there seemed to be but little 
liquor amnii present. When the bag of waters 
ruptured, little fluid escaped and little escaped 
during the birth. The examination of the mem- 
branes and placenta showed them to be normal 
no bands or threads. The baby weighed nine 
pounds ten ounces. It was normal in every way, 
except that the lower part of the right tibia was 
bent at right angles and immediately above this 
was a discontinuity of the skin which looked 
like a scar resulting from a healed compound 
fracture. The external malleolus was absent; 
the fibula could not be felt, and there was an 
absence of the outer two toes. The leg was 
shorter than the other. The Réntgen picture 
shows an angular deformity of the tibia and 
entire absence of the fibula and the metatarsal 
bones of the outer two toes. There was no 
evidence of syphilis or rickets in the child, nor 
history of trauma in the mother. 


CEPHALOCELE IN A CASE OF 
THE PRESENCE OF MOST OF THE SCALP AND 
THE MEMBRANOUS COVERING OF THE EN- 
CEPHALON; COMPLICATED WITH MESORHINO- 
SCHISIS, PALATOSCHISIS AND SYNDACTYLIA. 
Dr. Cuartes S. Bacon: The child was born 
spontaneously after a labor lasting thirty-five 
hours with a face presentation. The mother was 
a primipara. At the appearance of the first cyst 
at the vulva, it was mistaken for the bag of 
waters, which had, however, previously ruptured. 
The cyst was torn open by the attending physician 
and the contents escaped. The child cried and 
was able to swallow but unable to nurse because 
of the mesoschisis of the nose and palate. After 
twenty-four hours the cyst which had been rup- 
tured became odoriferous. The child was re- 
moved to the hospital but an operation was not 
to be considered. The head was dressed and the 
child was occasionally given water to drink and 
morphin was administered hypodermically to 
quiet it. It was given 1% grain and was quiet 
during the night. The following morning the 
interne gave it 14 grain and two hours afterward 
repeated the dose. Some time afterward he gave 
still another 14 grain. The child slept quietly 
all night, and the next morning it was still alive. 
It died a few hours later. It was interesting to 
note the amount of morphin which the child 
endured. 
A post-mortem examination was not permitted. 


HEMICRANIA WITH 
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The cranial vault was practically gone. The 
base of the skull was present up to the occipital 
protuberance and the orbit in front. The parie- 
tals and the upper part of the frontal and occipital 
bones were absent. The scalp covered the entire 
head except where the two tumors protruded. 
One tumor had a pedicle about the size of the 
child’s neck, arising a little to the right of the 
median line and above the eye. This tumor was 
not ruptured. Skin covered about one fourth 
of it; the remainder was covered by membrane. 
The pedicle of the other tumor was about one 
to one and a half inches in diameter. It arose 
to the left of the median line, probably in the 
region of the posterior end of the parietal bone. 
There was also a fissure between the nostrils, 
and these were closed. There was a slight cleft 
palate. Both hands, especially the right, were 
simply clubs; the fingers were not separated. 


DISCUSSION 


Dr. CRANE (for Dr. E. G. Beck): I wish to 
report the case of a child born with a large 
cephalocele two thirds the size of the child’s 
head. Labor was normal and rapid. There 
were no other defects. On the eighth day Dr. 
Beck operated without anesthesia, removing the 
tumor, which was divided into two parts by a 
membrane. The membranes surrounding the 
tumor were ligated and the sac cut off, after push- 
ing back into the cranium the brain matter which 
was found in the tumor. The child made an un- 
eventful recovery from the operation. 

Six weeks after the operation signs of hydro- 
cephalus appeared. The child showed signs of 
distress, regurgitated food, cried much, was 
cyanotic, had intervals of rapid breathing and 
a crowing inspiration. Death occurred about 
three months after the operation. Withdrawal 
of a few cubic centimeters of fluid from the hydro- 
cephalus gave temporary relief only. 

Dr. ArTHUR Curtis: The question of fcetal 
deformities is an interesting one. Mall has 


studied it more thoroughly than anyone else, 
comprising in his study some six or seven hundred 
cases. He is of the opinion that amniotic adhe- 
sions do not play much of a réle in the formation 
of abnormalities of any kind. He believes that 
there are degenerative processes in the chorion 
which can be demonstrated macroscopically 
and microscopically. It is possible that there is 
some sort of inflammatory process which causes 
the degenerative changes in the chorion or which 
may affect the cells of the foetus as it begins to 
develop and this causes malformation by retard- 
ing the growth of the embryo. Failure of de- 
velopment of both arms and both legs makes it 
difficult to explain the pathologic findings, and 
yet these occurrences are compatible with the 
theory of inflammation or toxemia during the 
early development of the foetus. The cells which 
form the upper extremity proliferate most rapid- 
ly, therefore are most subject to any irritating 
process and are destroyed, whereas the other cells 
go on to full development. 

Dr. Geo. ScHMAucH: Surgeons have given 
up the idea of closing these encephaloceles and 
meningoceles. They drain and the results re- 
corded in the literature are especially good when 
the sack in the spina bifida was drained into the 
peritoneal cavity. If you close up the opening, 
you do not remove the cause; the secretion of 
fluid continues and a hydrocephalus is the con- 
sequence. 

The pulse twenty-five minutes before death was 
80. 


PREGNANCY WITH UNRUPTURED HYMEN 


Dr. FRANK LyncH: The woman complained 
of amenorrhcea, and the husband stated that in- 
tercourse was impossible. Vaginal examination 
was impossible because of the severe pain. 
Under gas anesthesia I found a deep introitus, 
and on passing the index finger into the hymen it 
ruptured, bleeding considerably. The uterus 
contained a foetus. 


—_— 
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